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PREFACE, 



IT is fourteen years since the first Edition of the Scholar^s Arithmetic 
was offered to the Public. It has now gone through nine editions, and, 
more than Forty Thousand copies have been circulated. In those places 

s3s* where it has been introduced, if never has, to the best of our knowledge,^ 

"^ 

^ been superseded by any other work which has come in competition with it. 

>» A knowledge of these facts is, perhaps, one of the best recommendations^ 

i which can be desired of the work. 
•43 . 

^v It has now undergone a careful revisal. Some of the rules haye been 

^ thought to be deficient in examples ; m this revised edUion, more than nx-, 

txj new examples have been added under the different rules. Some have 

expressed a desire that answers might be given to the *^ Miscellaneous 

Questions,'''* at the end of the book; these have been added accordingly, 

and the number of these questions increasecT But what more particularly 

claims attention in this revised edition, is the introduction of the rule of 

Exchange^ where the pupil is made acquainted with the different current 

cies of the several states, (that of S. Carolina and Georgia, only excepted,) 

and how to change these currencies from one to another ; also, to Federal 

Money, and Federal Money to these several currencies. This has been 

(lone more particularly with a view to the accommodation of the State of 

New-Ydrk, and other more southern states, where this work has already 

acquired a very considerable circulation. Answers are given to many of 

the questions in different currencies, so that the pupil in N. England, 

N". York, &c. will find an answer to the question, each in the currency of 

his own particular state. 

These comprehend the only additions J^n the present new edition. 

We have now the testimony of many respectable Teachers to believe, 
that Ibis work, where it has been introduced into Schools, has proved a 
very kind assistant towards a more speedy and thor.ough improvement of 
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•Scholars in Numbers, and at the same time, has relieved masters of a heavy 
burden of writing out Rules and Qiaestions, under which thej hare so long^ 
labored, to the manifest neglect of other parts of their Schools. 

To answer the several intentions of this work, it will be necessary that 
it should be put into the hands of evety Arithmetician : the blank after 
each example is designed for the operation by the scholar, which being 
iarst wrought upon a slate, or waste paper, he may afterwards transcribe 
into his book. 

The Supplements to the Rules in this work are something new ; ex- 
perience has shown them to be very useful, particularly those '* Questions, ^^ 
unanswered, at the beginning of each Supplement These questions the 
pupil should be made to study and reflect upon, till he can of himself devise 
the proper answer. They should be put to him not only once, but again^ 
and again, till the answers shall become as familiar with him as the num- 
bers in his multiplication Table. The Exercises in each supplement may 
be omitted the first time going through the book, if thought proper, and 
taken up afterwards as a kind of review. 

Through the whole it has been my greatest care to make myself intelli- 
|;ible to the scholar ; such rules and remarks as. have been compiled from 
other authors are included in quotations ; the ExampltSy many of them are 
extracted ; this I have not hesitated to do, when I found them suited to my 
purpose. 

Demonstrations of the reason and nature of the operations in the ex- 
traction of the Square and Cube Roots have never been'attempted in any 
work of th^ Ipnd before to my knowledge ; it is a pleasure to find these 
have proved so highly satisfactory. 

Grateful for the patronage this work has already, received^ it remains 
only to be observed that no pains nor exertions shall be spored to merit its 

dontiQuance. 

DANUBL ADAMS. 

Mont'Femon, (A*. //.) Deumter S6lft, 1815. 
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J^eW'StJm, Sept. lAthy 1601. • 

HATIIfO aUtonUvdy etamined <' The Sehb!ar*s JirUhmetie,** I cheerfully ove it as mv 
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Arithmetical fcnowlediie as is proper for the discharge \itf btulness. 

. . WARBEN PltRCE. 

Fruiptor of ytnthBkitm Academy. 



Groton MadetnVf Sept. 2, 1801. 
S1R.....I have perused with attention ** The Seholar^s ArUkmetici* which you transmitted 
to me some time since. It is in my opinion, better odLlctf ated t0 tead itiidehts in our 
Schools and Acadetoies into a comnlete knoti'ledge of all that ift ntefhl in that lihitich of 
literature, tlian any other work of me kind I have seen. With gre&t sittiedri^ I wUh yofi 
success in your exertions for the promotion oi nseftd leatnifig t ahd I am confident that to^ 
be generally smnroTed your work needs only to be een^raUy knowti. 

. WILLtAM M. ftlCHAimSON. 

Frtetpio^ of tht AiMndciiiy. 



Sxtraet of a Letter from fhe Hon. Jouv tVH££Tx>cK,ix. d. President ofjkaimouth College * 

to the Aut/iOr. 

' ** The Scholar's AHthmetIc i^ ah f tti^hyvetnent 6n fonncsr ptmlnctiotis Of the satai^ nature. 
Tts distinctlye order and supplement will help the Icsumer in \ui prpghesS; tiie ^Ikri on Ttr 
derai Money nudkea it more Useful ; and I have Ao doQbt htit the \1rho1e will be k new funt^ 
of profit lb our country." 



5ci7/^fi^ m, led?. 

The Scholar's Arithmetic contains /nost qf fne imi^rtant uaies of the Art> and some- 
things also, of the carious and entei^afhing kind. 
The. subjects are handled in a !limple and ^.qiocise m'anner. 

Whfle the questions are few, they exhibit a considerable variety. While they afe gene- 
rally easy, some of them afford scope for the exdrcise of the Scholar's Judgtnent. 
' It is a good quality ofthe Book, that iChas so much to do with Federal Money. 
' The plan of showing the teasons of the operations in the extraction of th^ Sdifare and 
Ci*e Roots is good. DANIEL HAllDY, Jvk. 

PwsepUt nf Cheeleifield Academy. 



Extract of a Letter from the Rev. Labam Ah^s^vokth of Jaffrey^ to Uu pviUisker of tht 

fourth EdUion^ dated Au^uet 3, 1807. 

. « The superiority of the Scholar's Arithmetic to any book of tlie kind in my knowledge, 
elearly apfMBiis from its good effect in the schools I annually visit — F^vious to its intro- 
livetiQii^ Ai'ithnietic was learned and performed mecbanicaliy ; since, scholars are able to 
give a rational account of tlie several operations in Arithmetic^ wliich Is the best proof of 
their having learnnd to good purpose." 
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SCHOLARS ARITHMETIC, 



INTRODUCTION. 



ARITHMETIC is the art or science which treats of numbers. 

It IB o{ two Innds^ theoretical pnd practical. . ' 

The Theory of Arithmetic explains the nature and quality of numbers, * 
'fimd demonstrates the reason of practical operations. . Considered in this ' 
sense, Arithmetic is a Science, 

Practical Arithmetic shews the method of working by numbers, bo '• 
as to be most useful and expeditious for business. In this sense Arithmetic 
is an Art. 

DIRECTIONS TO THE SCHOLAR. 

DeEPL V impress your mind 'with 4i senso of the importance of arithmetical ' 
knowled^. The great concerns of life can in no'way be conducted without 
it. Do not, therefoiie, thitlk any pains too great to be bestowed for so nobie ' 
an end. Drive far from you idleness and sloth ; they are great enemies to 
improvement. Remember that youth, like the momit^, witt soon be past, 
and that Opportunities once neglected, can never be regaiaed. First of ail 
things, there must be ijriplanted in your mind a ^ed delight in 'itudy ; 
m^e it your indination ; *'.^ de^re ticcotHplished is s^tet to ihe souL*^ Be 
not iii a hurry to get through your book too soon. Much instruction may be . 
given in these few words, understand every thing as yov go .along.-- *♦ 
Each- rule is first to be conttnitted to memory; afterwardSythe examples in 
illustration, and every remark is to be perused with care. There is not a * 
word inserted in this Treatise, but with a design that it should be studied 
by ^he Scholar. As much as possible , endeavour to do' ev e ry thing. of y our^ 
self; one thing found out by your own thought and reflection, witi bo of 
more real use to you, than t'wentTj things told you by an Instructor. Be not 
overcome by little seeming diflSiculties, but rather strive to overcome such 
by patience and appUcation ; so shall your progress be easy and the object 
of vour endeavours sure. 



On entering upon this most useful study, the first thing which the Sch()lar 
has to regard, is ' 

NOTATION. 

Notation is the art of expressing numbers by certain characters or fig- 
ures : of whick there are two methods. 1. The Roman method^ by LetteVs- 
t. The Arabic method, by FiguresL. The latter is thdl: of *^cnc;:iii use. 



a INTRODUCTION. 

In the Arabic metliod all numbers are expressed by these ten characters 
or figures. 

I 234667090 

Unit; or two ; tbrf e j four ; five.; six; seven ; eight ; nine ; cypher 
one [or nothing. 

The nine first are called significant figures^ or digits^ each of which 
: standing byitself or a]one» invariably ex|>resses a particular or certain nuon- 
' ber ; thus, 1 signifies one^ % signifies iwo^ 3 signifies thrte^ and so of the 
rest, fmtil you come to nincy but for any number more than nine, it will 
always require two or more of those figures set together in order to ex-^ 
press that number* This will be more particularly taught by 

NUMERATION, 

Numeration teaches bow to rtad or Ttrite hnywam or number by figures. 

In setting down numbers for arithmetical operations, especially with be- 
ginners, it is usual to begin at the right hand, and proceed towards the left. 

Example. If you wish to write the sum or number 537, begm by setting 
»(lown the sevetiy or right hand figure, thus 7, next set down the three^ at the 
left hand of the seven, thus 37, and lastly the five, at the lefl hand of the 
\ three, thus 53*7, which is the number proposed t9 be written. 

In this sum thus written you are next tp observe that there are three places^ 
meaning the sttnitions Qf the three different figures, and that each of these 
places has an appropriated name. The first placcy or that of the right hand 
figure, or the place of the 7, is called unifs place; the second place, or that 
of the figure standing next to the right hand figure, in this the place of the 3, 
is called ien^s place; the third placB^ or next towards the lefl hand, or place 
of the 5, is c^led hundred^s jAue ; the next or fourth place^ for we may 
suppose more figures to be connected, is tlumsand^s place ; the next to thi^ 
tens of thowand'^s place^ and sq on to what length we please, there being 
particular names for each place. Now every figure signifies differently, ac-» 
cordisgly as it may Jiappen to occupy one of the other of these places* 

The value of the first or right hand figure, or of the figure standing in the 
place of finita, in any sum or numbef , is just what the figure expresses stand- 
ing alone orby itself ; but every other figure in the sum or number, or those 
to the kft hand of the first figure, have a different signification from their 
true or natural meaning ; for the next figure from the right hand towards 
the left, or^t figfOre in the place ofief», expresses so siany times ten, as 
the same figure signifies units or ones when jstanding alone, &at is, it is ten 
limes its simple primitive value ; and so on, every removal from the right 
hand figure, making the figure thus removed ten times the value of the sauie 
figure when standing in the place immediately preceding it. 

Example. Take the sum 3 3 3, made by the same figure three times 
repeated. The first or right hand figure, or the figure in the place of units^ 
has its natural meaning or the same meaning as if standing alone, and signi- 
fies ^ee units or ones ; but tlie same figure again towards the left hand in 
the second place, or place of tens, signifies not three units, but three tens, that 
is thirty yits value being increased in a tenfold proportion ; proceeding on still 
further towards the left hand, the next figure or that in the third place, or 
place of hundreds signifies neitlier three nor thirty, but three hundred, which 
is ten times the value of that figure, in the place immediately preceding it, or 
th^t in the place of tens • So you might proceed and add t]i<* figure 3, fifty Qyf 
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mti huadred tioieB, md eveiy time the figure was added,' it would sigtdfy 
ten times more than it did the last time. 

A Cypher standing alone is no signification, yet placed at the right 
Iiaud of another figure it increases the value of that figure in the same ten- 
fold proportion, as if it bad lieen preceded by any other figure. Thus 3, 
standing slone, signifies three; place a cypher before (30) and it no longer 
fligsifies Ihree^ but thirty ; and another cypher (300) and it signifies three 
Imndred. 

The value of figures in conjunction, and how to read any sum or num- 
t)er agreeably to the foregoing observations, maybe fuUy understood by the 
following 

TABLE. 

p Qj ^ # Ths word» at the head of the TaUe shew 

'^ § S S -5 ^ ^ignificQ^B of the figures against whicli 

^«*«;S.o g^ . they stand; andthe figures shew how many 

^^grsw ji of that signification are meant. Thus Ifniis 

S ^ ^ ^ .i ^ ^ in the first pla<c:e signify ones, and standing 

C'^^^^S *^'^» . against it, shews tluit six ^nes or individuals 

.^^3 -S^ ^•Stl'c'9 are here meant; tens in the second place 

S<:os£'og2o|g ^ ^ shew that every figure in this place means so 

3'^'a a o'a g'^'a a o a ffS many tens. and 3 standing against it, shews 
CO K H H K H S K H H K H t> "*** ^^"^ ^^^ ^^ *^^ meant, equal to wzr- 
2 16723542 1836^^, what the figure really signifies. Hundreds 
340762146312inthe third place shew the meaning of fig* 
13 ^.5 3 7 6 4 5 urcs in this |^ce to be Hundreds, and ^ 
4 13982 1Q64 shews that eight htmdrede are meant. In 
270213675 the same manner the value of each of the re> 
46327^91 maining figures in the table is known. Hav- 
1 2 3 4 6 3 2 ing proceeded through in this way, the sum 
2 3 4 5 6 7 of the first line of figures or those immedt- 
8 9 9 8 ately against the words, will be found to be 
7 6 di 4 Two BillionSf one hundred sixty seven thoti- 
12 3 sands^ two hundred and thirty-Jive Millions ; 
4 5 four hundred twenty-one thousands ; eight kun- 
7 dred and thirty-six. In the like manner may be 
read all the remaining numbers in the Table. 
Those words at tl^e ])ead of the Table are applicable to any sum or num- 
ber, and must be committed perfectly to memory so as to be readily applied 
on any occasion. 

For the greater case of reckoning, it is convenient and often practised in 
public offices, and by men of business, to divide any number into periods 
and half periods, as in the following manner: 

5. 3 7 9, 6 3 4. 5 2 1, 7 6 8. 5 3 2, 4 6 7 

C2SS83 »S5CKR •Tais'^'^K.'S 
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The first six figures from the right hand are called the unit period, the 
next six the million period^ after which the trilHoh, 'quadrillion, qttiniillion 
periods, &c. follow in their order. 

Thus by the use of ten figures may be reckoned every thing which can 
be numbered ; things, the multitude of which far exceeds the comprehen- 
sion of man. 

It may not be amiss to illustrate -by a few examples the extent of num-, 

bers^ which are frequently named without being attended to. If a per-* 
*' son employed in teUing money, reckon an hundred pieces in a minute, 
'^ and continue at work ten. hours each day, he will take seventeen days 
*' to reckon a million ; a thousand men would take 46 years to reckon a bil- 
** lion. If we suppose the whole earth to be as well peopled as Britain, 
*' and to have been- so from the creation, and thil the whole race of mankind 
** had constantly spent their time in telling from a heap consisting of a 
'* quadrillion of pieces, they Would hardly have yet reckoned a thousandth 
•* part of that quantity." 

After having been able to read correctly to his instructor, all the num- 
bers in the foregoing Table, the Ij&amer may proceed to write the follow- 
ing i»miberB out- in figures. 

Two hundred and sixty-three, i 
... Five thousand one hundred arid sixty. 
\ One hundred thousand, six hundred, and four. 

Five million, eighteen thousand, seven hundred I: six. 

Two million, six hundt^d and fifty thousand, one 

hundred and thirty-seven. 
Seven hundred and ninety-four, million, one hun- 
dred and forty-nine thousand, five hundred 

and twenty. 
Three thousand, nine, hundred and forty million, 

four hundred and two thousand, eight hundred 

and four. 
Five hundred thirty six thousand, two hundred and 

seventy two million, one hundred and three 

thousand and six. 
Four billion, six hundred thousand million, seven 

hundred thousand, two hundred and ninety-' 

two. 



Explanation of the Characters made use of in this Work. 

The sign of equality ; as 100 cts==l Dol. signifies that 100 cents 
are equal to 1 dollar. 
, Saint George's Cross, the sign of addition ; as 2-{- 4=6, that is, 2 
'• ( added to 4 are equal to 6. 

— The sign of subtraction ; as 6 — 2==4 ; that is, 2 taken from 6 leaves 4. 
i Saint Andrew's Cross, the sign of multiplication ; as 4 X 6=24 ; 
( that is, 4 times 6 are equal to 24. 

V r i Reversed Parentheses, the sign of division ; as 3)6(2, that 
'^'^^ J\ } is, 6 divided by 3 the quotient is 2, or 6~ 3=2. 

i The sign of proportion ; as 2 : 4 : : 8 : 16, that is, as 2 is 
' * " * I to 4 so is G to 16. 



SECTION I. 



FUNDAMENTAL RULES OF ARITHMETIC. 

• ' • ■ 

These are four. Addition, Subtraction, MultipIiIGa- 
TION, and 'Division; they may be either simple or compound; 
simple, when the numbers are all of one sort or clenoiriina- 
tion ; compound, wheathe numbers are of different deno- 
minations. 

They- are called, Principal or Fundamental Rides y be- 
cause all other rules and opemtions in arithmetic are 
nothing more' than various uses and repetitions of these 
four rules. 

The object of every anthmetical opei'alion, is, by certain given quantities which an j 
knowD) to find out others which are unknowti. This cannot be done but by changes ef- 
fected on the' given numbers ; and as the only way in which numbers can bfe changed is 
either by incfeasing at dSminishhig tJieir quantities, and as tliere can be no increaj?e or 
diminutioB of nan^ers but by one op the other of tJie above operations) it tonstquenjly 
follows, that J/<ae fmr ruU^ embraee the vvHdtis art of Arttboietlc. ' 



M. SIMPLE ADDITION. 

SAMPLE :ADi>iTiaN i* the putting togetherof two or more mirabe'w, of the 
fame denomination, so as to make them one whole or total number, called 
the «tif», or amounu 

' RULE. 

1. Place the numbers to be added one under another, with units undet 
units, tens under tens. &c. and draw a line under the lowest number* 

2. Add the right hand column, and if the sum be under ^en,'write it under 
the column ; but if it be ten, or any exact number of tens, write a cypher ; 
and if it be not an exact number of tens, write the excess above teas at the 
foot of the column, and for every ten the sum contains, carry one tQ the next 
column, and add it in the satne manner as the former. 

3. Proceed in like manner to add the olher columns, carrying for the 
tens of each to the next, and set down the full sum of the last or lefl hand 
column. 

PROOF. 

Reckon the %ures from the top downwards, and if the work be right, 
this amount will be equal to the first ; — or, what is ofien practised, ** cut 
** off the upper line of figures and find the amount of the rest ; then if tlie 
" amount and upper line when added, be equal to the sum tota!, the worV 
" is supposed to be right." 
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Sect, l^ 1, 



EXAMPLES, 



at* 



l.WHAT>villbe g:§^:§ 
the amount of ... 3 6 1 2 



dolls. 



8 4 3 



St c S 



•"9 

:§ 



dollars when adfted together ? 



doUs. 6 5 1 dolk. and of 3 



Here are four sums given for addition ; 
two of them contain wiitSf tensy hutuireds, 
thmaands; another of th^m contains units, 
tenSy kundr^dt; and a fourth contains units 
only. The first step to prepare these sums 
for the operation of addition, is to write them 
down, units under units, tens under tens, &c. 
thus ; — 

Answer, or Amount, 

Amount of die three lower lines, 







4 



■ ■» 



sS ^ iS ^ 

3 6 1 S dollari 



8 4 3 doUars 

6 5 1 dollars 

3 dollar^; 



12 3 9 dollars 



8 6 9 7 



Proof, 12 3 9 

To find the answer or amount of the sums given to he added, begin with 
the right h^d column, and say, 3 and 1 make 4, and 3 are 7, and I arei 9 , 
which sum (9) being less than ten, set down directly under the column you 
added. Then proceeding to the next column, say again ; 5 and 4 are 9^ 
and 1 is 10 ; being even ten, set jlown 0, and carry one to the next column, 
saying 1, tvhich 1 carry to 6 is 7, and is nothing, but 6 make 13 ; which' 
sum (13) is an excess of 3 over even ten ; thererore set down 3 and carry 
1 for the ten to 8 in the next column, saying 1 to 8 is 9, and 3 are 12 ; this 
being the last colunln, set down the Ivhole number (12) placing the 2, or, 
unit figure directly under the column, and carrying the other figure, or 
iha 1, forward to the next place on Urn left hand, or to that of Tens of' 
thousands, and the work is done. 

It may now be required to know if the work be right. To ethibit the 
method of proof let the upper line of figures be cut off as seen in the ex- 
ample. Then ^'Iding the three lower lines which remain, place the amount 
(G697) under the amount first obtained by the addition of all the sums, ob- 
serving carefully that each figure fall directly under the column which pro- 
duced it; then add this last amount to the upper line which 3'ou cut off^. 
thus 7 to 2 are 9 ; 9 to 1 are 10 ; carry one to 6 is 7 and 6 are 13 ; J which 
I carry again to 8 is 9 and 3 are 12, all which being set down b their proper 
places, aird as seen in the example, compare the amount (12309) last ob- 
tained, with the first amount (12309) and if they agrcp, as it is seen in this 
case they do, then the work is judged to be right. 

A'b/e. — The reason of carrying for ten in all simple numbers is evident 
fiom what has been taught in Notation. It is because 10 in an inferior 
column is just equal in value to 1 in a superior column. As if a man should 
he holding in his right hand half pistare ens, and in his left, dollars. If you 
should take 10 half pistareens from his right hand, and put one dollar intp 
!»is left baud, you would not rob the man of any of his moftejr, because 1 of 
ihosQ pieccfe in his left hand is j»ist equal in value to 10 of those in his 
right hand. 
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SUPPLEMENT TO ADDITION. 



THE attentiFe scholar who has understood, and stiU carries in hia waini^ 
what has already been taught him of Addition, will he able to answer hie 
instract^r to the Allowing ' \ 

QUESTIONS. 

1 . What is simple Addition ? 

2. How do yon place numbers to be added ? 

3. Where do you begin the addition ? 

4. What is the answer called ? 

5. How is the sum or amount of each column to be set down f 

6. What do you observe in regard to setting down the sum of the last 

column ? - . 

7. Why do you carry for ten rather than any other iiumbbr? ' * * 

8. How is addition proved ? 

Note. Should the learner find any difficulty in giving an answer to the 
above questions, he is advised to turn back and consult his Rule, with its 

illnstrations. 

EXERCISES. 

]., What ra the amount of 21801 2. Suppose you lend a neighbour 

dollars ; 765 .dollars ; and of 397 jC^lO at one time, £76 at another, 

dollars, when added together ? £17 at another, and £9 at another., 

Ans. 3963 dollars. What is the sum lent ? Ans. £312. 



Note. Th^ scholar who looks at greatness in his class, will not be db- 
couraged by i little diflSculty which may at first occur in stating his ques- 
tion, but will apply himself the more closely to his Rule, and to thinking, 
that if possible he may be able himself to answer what another may be 
obliged to have taught him by his instructor. 

d. A tree was broken off by the 4. A man being asked his age, 

wind, 27 feet from llie ground ; the said he was 27 years old when he 

part broken off v. is 71 feet long; married, and he had been married 

what was the heif-r.t of that tree be- 15 years. What was the man's 

fore it was brok^^n ? » age ? 

Ans. dQ/eeU Ans. 42. , 



[ 
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5. Washington was bom in the 
jear of our Lord 1732 ; he was 67 
years old when he died ; in what 
year of our Lord did he die ? 

jjfw. 1799. 



6. There are two namoers ; the 
less number is 8761, the difference 
between the numbers is 597 ; what 
is the greatest number ? 

Ans. 936£^ 



7. Froth the Creation to the de- 
parture of the Israelites from Egypt 
was 2513 years ; to the siege of 
Troy, 307 years more ; to the build- 
ing of Solomon's temple, 180 years ; 
to the building of Rome, 261 years ; 
to the expulsioD of the kings from 
Rome, 244 years ; to the destruc- 
tion of Cartlmge, 363 years ; to the 
death of Julius Cssar, 102 years ; 
to the Christian aera, 44 years : re- 
quired the time from the Creation to 
the Christian sra ? 

i^ft9. 4004. 



8. At ' the late Census, taken 
A. D. 1810, the number of inhabit- 
ants in the several JSPtw-England 
States was as follows ; viz. Maine, 
228705 ; JV*. Hampshire, 214460 ; 
Femumty 217895; MassackusettSy 
472040 ; WuMk-bUmd, 76931 ; Con- 
nedicut, 261942; what was the num- 
bei . of inhabitants at that time in 
New-England? 

Ans. 1471973. 



9. There are five numbers, the 
first is 2617; the second 893; the 
third 1702 ; the fourth as much as the 
three first ; and the fifth twice as 
much as the third and fourth ; what 
is the whole sum ? 

J^. 24252. 



10. A gentleman left his sod, 
2475 dollars more than his daughters, 
whose fortune was 25 thousand, 25 
hundred, and 25 dollars ; what was 
the son's portion, .and what was the 
amount of the whole estate ? 

Ans. Son's portion, 30000. 
Whole estate, 57525. 
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i % SIMPLE SUBTRACTION. 



simple: subtraction is taking a less number from a greater of 
the same denomination, so as to sheiv the difference or remainder ; as 5 
taken from 8, there remains S. 

The greater number (8) is called the Miwamd^ the less number (5) the 
Sutfirahend^ and the difference (3) or what is left after Subtraction, the 
Refoatfider^ 

RULE. 

• 

'* Place the less number under the greiter, uniti mder unrit^, lens ond^r 
tcnsy and so on. Draw a line below ; thes bcgiot at th* right hand, and 
Huhti-act ea<5h figure «f the less number fivm the figtre alnrre Hi and place 
the remainder ^rectlj below. When the figure in the kywer line exceeds 
the figure a^ore it, supfiese 10 to be added to the upper figm^ ; but in 
this case you must add t to the mder figvrer in l^ie iMXt column before yw» 
subtract it. This is called, borrovning Un" 

PROOF. 

Add tlie remainder and subtrahend together, and if the sum of them cor- 
respond with the minuend, the work is supposed to be right. 

Minuend 8 6 5 3 The numbers being placed with the larger 

uppermost, as the rule directs, I begin with the 
Subtrahend 5 2 7 1 unit or right hand figure in the subtrahend, 
— — — and say, 1 from 3 there remain 2, which 1 set 
Remainder 3 3 8 2 down,and proceeding to tens,or the next figure, 
7 from 5 1 cannot, I therefore borrow, or sup- 
Proof 8 6 5 3 pose ten to be added to the upper figure (5) 
winch make 15, then I say 7 from 15 and there remain- 8, which I set down : 
ih«u proceeding to the next place, I say, 1 which I bofrowed to 2 is 3, and 
o from 6 and there remain 5 ; this 1 set down, and in the next place I say 5 
from 8 and there remaiii 3, which I set dowti a6d the woHc is done. 

Pnor.F. I add the remainder to the subtrahend, and imding the sum just 
equal to the minuend, suppose the work to be right. 

Note. The reason of horr&mng ien^ will appear if we consider, that, 
when two numbers are equally increased by adding the same to both, their 
difference will be equal. Thus the difference between 3 and 5 is 3 ; add 
the number 10 to each of these figures (3 and 5) they become 13 and 15, 
still tlie difference is 2. When we proceed as above directed, we add or 
suppose to be added, 10 to the minvendy and we likewise add one to the 
next higher place of the tubtrahend^ which is just equal in value to 10 of 
the lower place. 

2. From .'^ 2 7 8 6 5 3 2 1 4 6 5 the minuend, 
Tako 1 C 7 9 :3 6 1 2 3 4 2 the subtrahends 



Remainder* 



^. 
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A ore. — fiMT CiL$€ of borrbmng r«i, k ir » matter of indilferetice, as it re- 
spects the operation, whether we siipi)ose ten to be added to the upper 
figure, and from the sum subtract tfe- lower figure and set down the dif- 
ference ; or, as Mr. Pjke directs, lir^t subtract the lowejr figure from 10, 
and addhig the difference to the figui'e above, set down the sum of this 
diflcrence and the upper figure. The lattef method may perhaps be thought 
moro easy, but k is conceived, thftt k does not lead the undeEstanding of 
youth so directly into the natiwe of the operation as the former. 

1. From 10236 7 42317981062 
Tiike 87912843&67032 8 1 





Rem. 

FrwR 
Take 

Rem. 


^" 
























2. 


1 






2 
7 


3 
9 


6 
1 


7 4 
2 8 


2 

4 


3 
5 


1 




7 
6 


9 8 
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10 6 2 

a 2 s 1 
























• 





3. From2H68317012101, taTce 56S497067382. Rem. 20899819944719 



4. From 364710825193, take 279403865745. Rem. 85306959447. 
5» From J68012372458, tak^ §9674807683. Rem. 78337564775. 
'6. Prom 1006 r055*S734, take §9Q74m867. ^em. 796390867. 

7. -From 628I035701£6, take 2^^81)765*^782. Rem. 57^27030344. 

8. Prom 10000, take 9999. Rem. 1. 9. From 10000, take 1. Rem;'9990. * 

The distance of time since any remarkable event, may be found by sub- 
tracting the date thereof from the present year. 

EXERCISES. So, likewise, the distance of time from 

1 . How lonof since the Ameri- the occurrence of one thing to that of 

another, may be found by subtracting vif 
d^te of the thmg first liappeBing, from 
that of the last. • - 

EXAMPLE. 

l.,How Ion J from the discovery of 
^erica^y Cdliitnbtr^, '^14^2, to'th^ ^orii- 
mencement of the war, 1775, which gain- 
ed our Independence ? 

17 7 5 
• - ' t 4 -9 "2 ■ ^ 



can Independence^ which was 
declared in 1776 ? 
1 8 1 7* present time. 
17 7 6 date oflnd. 



Ans. 4 1 



years stnce. 



2. King Charles, the martyr, 
was beheaded 164? : how many 
years is it since 1 



Alls, 2 8 3 years. 

2. How long from the teripiaation ^f 
the war in 1783, which gaixied our Inde- 
pendence, to the commencen^iint of.th^i 
last war between the Unitfic! States and 
Great Britain in 1812 ? Jfns, ^9 ycrrrs. 

C 
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. QUESTIONS, 

1. What 18 Simple Sabtractioa ? 

2. How many numbers must there be giren to perform that operation?' 

3. How must the given nuoibers be placed ? 

4. What arc they called ? 

5. When the figtire in. the Icrwer number is greater than that of the up- 
per number from which it is to be taken, what is to be done ? 

6. How does it appear that in subtracting a less number from a greater, 
the occasional borrcranjig cf ten does not affect the difference between 
tii9se two numbers t 

7. B#w is subtraction prored I 

EXERCISES. 

« 

1. What is the difference between 2. From a piece of cloth that 
78360 and 5421 ? measured 691 yards, there .were sold 

Ans, 72939. 273 yards ; how^ many yards should^ 

there remain? J^ns. 418. 



3. There are two numbers, whose 4. What number is that which 

difference is 376 ; the greater num- taken from 175 leaves 96 ? 

ber is 862 ; I demand the less ? Ans, 79, 

Ans. 487. 



5. Suppose a man to bare been bom in the year 1745, how old was he 
in 1799? Ans. 54 years. 



6. What number is that to which if you add 789 it will become G350 ? 

Ans. 5561. 

Y« Supposing a man to have been 63 years old in the yeaR 1801 ; in 
wlMt year was he bom ? Ans. in die year 1738. 

^, At the census in 1800, the nuntber of inhabitants in the New-England 
States was 1233011 ; at the late census in 1810, the number was 1471937;;*^ 
What was the increase of the population in the New-Eneland States in the 
ten years between 1 800 and 1810? j!fw. 238926. 
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J 3. SIMPLE MULTIPLICATION. 



Simple Multiplication teaches, having two numbers given of the same 
denomination, to find a third which shall contain either of the two given 
numbers as many times as the other contains a unit. Thus, 8 multiplied by 
5, or 5 times 8 is 40 — The given numbers (8 and 5) spoken of together, are 
called Factors. Spoken of separately, the first or largest number (8) or 
number to be multiplied, is called the Multiplicand; the less number (5) 
or number to multiply by, is called the multiplier, and the amount (40) the 
JProduct. 

Before any prog^^ss can be made in this rule, the following Table mus* 
be committed perfectly to memory. 



MULTIPLICATION TABLE. 


iTl 2| 3 4| 6| 6 7| 81 9 | 10 | H fcjl 


2 4 f 6 1 8 1 10 1 12 1 14 1 16 1 18 1 20 1 22 1 24 


3| 6| 9|12 15(18' 21 1 24 1 27 j 30 \ 33 | 36 


4 1 8 1 12 1 16 1 20 1 24 1 28 1 32 1 36 | 40 | 44 | 48 


6 1 10 1 16 1 20 1 25 1 30 1 35 1 40 1 45 | 60 | 55 | 60 


6 1 12 1 18 1 24 1 30-146 1 42 1 48 1 64 60 | 66 | 72 


7 1 14 1 21 1 28 1 36 


42 49 1 56 1 63 | 70 | 77 | 84 


8'| 16 j.24 1 32 1 40 


48 .66 1 64 1 72 | 80 | 88j 96 


9 1 18 1 27^1 36 1 45 1 64 1 63 ) 72 | 81 | 90 | 99 | 108 


10 1 20 30 40 1 60 1 60 1 70 | 80 | 90 | 100 | 110 | 120 


11 f 32 1 33 1 44 65 | 66 | 77 | 88 \ 99 110 | 121 | 132 


^ ^4^36 1 48 1 60 j 72 1 84 | 96 | 108 120 | 132 m| 



By this table the product of any two figures will be found in that square 
which is on a line with the . one and directly under the other. Thus, 66 
the product of 7 and 8, will be found on a line with 7 and under 8 : so 2 
times 2 is 4 ; 3 times 3 is 9, &c. — In this way the table must Be learned 
and remembered. 

RULE. 

1. Place the numbers as in Subtraction, the larger number uppermost 
with units under units, &c. and then draw a line below. 

2. When the multiplier does not exceed 12 : begin at the right hand of the 
multiplicand, and multiply each figure contained in it by the multiplier, set- 
ting down all over even tens and carrying as in addition. 

3. When the mtdtiplier exceeds 12 ; multiply by each figure separately, 
first by the ttm<5 of the multiplier, as directed above, then by the tens^ 
and the other figures in their Order, .remembering always to place the first 
figure of each product directly under the figure by which you multiply ; 
having gone through in this manner with each figure in the multiplier, add 
their several products together, and'the suip of the^m will be the product 
required. 



eo SIMPLE MULTiPLICATIOIir. SibctI fi S: 

EXAMPLES. 

1. Multiply 5291 by 3. The numbers being placed as seen under 

QPtiRATioi^. the operation, say — ^3 times 1 is 3 ; which 

5 2 9 1 MultipKcahd, set dawn dii-ectly under the 'multiplier ; 

3 Mtiltiplifel". then 3 times 9 is 27 ; set dbWn 7 and caryy 

■ — 2. Agiain 3 limes 2 is 6 and 2 1 carry is 8 j 

15 8 7 3 Prodtict. siet down 8 : then lastly, 3 times 6 is 16, 

which set down, ^d the work is done. 

2. What is the product of 4175 multiplied by 37 ? 

Place the Factors thus, P M ^ K*f ''^'^' 

'J 3 7 Multiplier. 

2 9 225 Prod* by the fmk{l} «f tfa^ mul- 
12 5 2 6 Product by the teris (3), [tipUer. 



1 5 4 4 'i^ 5 Product or answer. 



In this example, as the multiplier exceeds ;12, therefore you must tnultl- 
ply by each <ig^ure sepLrately. First, by the units, (7) just in the miainner 
of the other ezamj^le. Secondly by the tens (3) in the same way eicept- 
ing only, that t!he rarst figijre of the product in the multiplication by 3« must 
be placed under the 3, that is, under the figdrfe by which you multijily. 

Lastly, aidd f^se two t>rodu(tts toigethei*, al>d the sum of theta is &e an- 
swer. . 

Pro(>p —T*^^ bett6t iliray of proVin^ 'Multiplica^tion is by Division : but 
till thej^tipil sball have iteen ibstrutted in tliat fdte he mky mkke tse of 

the following' 

. ' METHOD.. 

C&^t t^e nifies, out of th^ Muttipticandy ap)d> s^^t ^he remainder alt the 
light hand of a fci^iiss^ io Ihp sime with ihe.^ulliplter and set the remain- 
der kt the Tefl hk'nd of the cross ; tlen mulfipTy'lhe figures at the right and 
leil of the cross together, cast the nines out of the product, and set the re- 
mainder over the cross ; also cast the nines out of the answer or product 
of the multiplicand and multiplier, and set the remainder under the cross, 
whk4) witt be the ^ftie as' tfi^t over it if the ifotk be right. 

Note'.— yo tc^ dt^ riirtis \mt' tt/ afiy nnmber, proiceed thus : he^nttiilg at the right hand 
of the miljiiSto^ ^tltth^ Q^M^s; when the suih exceeds 9, drop the sum and begin anew, 
by adding, first, the figure^, jw^hich WQvild express It Visa by the nines, and when the sum 
comes* put exactly ,9^ neglect.it.^ what remains af(er the last addition, will .be the remam- 
der so'iiglit; fdr.eirample — suppose it be.reqdired to cast the 9's out of -676394, proceed- 
tlnis : — 5 to 7 is I2j which sum (iicfgtte) as it exceeds 9 you mast di'Op, andbeginAing ahew, 
fiik add tiie il^es (12) Which ijitauld express Hbehtt sajdbg 1 to 2 m 3 (proceeding With 
tlie dtker figures which FQ<Qa|9 to be addied) and 6 are ^ being kxaetly tdne, neglect it, Bnd> 
btgin again; 3 td. 9 ^xe tw/^mjia^n drop the sum (ttcelve). and add the figures (12) 
which would expi-ess it, 1 to t2 Ud'and 4 are 7, . wtich sum (7) is tlie remainder after the 
last addition, or the tlilhg sofi^t, fald is the remainder that would^bc left after div$dm|t the 
sum 570394 by 9. . ^ 
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3. Multiply -7 6 5 3 6 e Multiplicand. 

6 6 Muhijilier. ' 



3 8 2 6 6 10 
4 5 9 18 1^ 



■ * H »i 



4 9 7 4 4 j$ 3 Product 



PROOF. 
1 

2X5 

. a 



Prpof' I 0a$t tbe 9'9 qu( of thf ^lulUpJicand ^ 9€t tb/e remainder (5) 
at the right Ikawl of the cross ; I do the nmae >vUh the M^^Itiplier, wd set 
tike remainder (2) at the left hand of the jcrof^ ; tliaee rezn^lade;^ 1 multi- 
ply togetiMir-, and casting <Mit the 9'$ irpm th^ product (10) the rcAi^ijQder 
is 1, which I set at the top of the cross ; 1 then cast out thp 9's frojca the 
Product (49744630) and set the rjemajnder (1) at the bottoni of the cross, 
which as it agrees with the remainder at tbp, 1 suppose the work to be 
right. 

There is nothing more easy than proving Multiplication by tt^is method 
so soon as the scholar shall have given it suc^ attention, as to make it a 
little familiar. 

JSfote, Should the Multiplier or Multiplicand, either oy both, be less 
than 9, they are to be taken s^9 Mie rej(^ajpd£,rs. 



4. Multiply 37846 by 235, 
luct, 8093810. 



Pro. 



♦ /«' 



//J IP 



Z3Z75/ 



6. Multiply 29831 by 952. 
6-^ duct, 28399112. 

9 J 2 



5. Jilaltiply 14396 by 648 
*oct; 9302088. 



Pro 



Pro- 



7. Multiply 93956 by 8704. 
^^ duct. 817793024. 



Pro 



f^^ho 



YU 






\ 
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8. Multiply 98704663 by 75604 Pfod* 7462459781052 

9. - 3462321-96484 - 334058579364 

10. - 527535-15 7 28 - 8297070480 

11. - 275827-19725 - 5440687575 

12. - 696374-4 63957 - 323087591918 

Contractions and varieties in Midtiplicaium. 

Anj number which may be produced by the multiplication of two or 
more numbers, is called a composite number. Thus 15 which arises from 
the multiplication of 5 and 3, (3 times 5 is 15) is a composite number ; and 
Ihese numbers, 5, and 3, are called component parts, Therefere, 

I, If the multiplier be a composite number ; multiply first by one of the 
component parts, and that product by the other ; the last product will be 
the answer soug^ht. 

EXAMPLES. 
1. Multiply 6 7 by 1 5 

OPERATION. 

5 one of the component parts. 

3 3 5 

3 the other component part. 



10 5 Product of 67 mult, by 15. 
2. Multiply 367 by 48, Product, 17616. 

OPERATION. 

Consider first what two numbers mu- 
tipUed togethe j* will produce 48 ; that is, 
what are the component parts of 48 ?— - 
Answer, 6 and 8 (6 times 8 is 48) there- 
fore multiply 367 first by one of the com- 
ponent parts, and the product thence 
arising by the other ; the last product 
will be the aiiswer sought. 



3. Mult. 683 by 56. Prod, 32648. 4. Mult. 1086 by 72. Prod. 78192. 

OPERATION* OPERATION. 



V 



2. " When there are cyphers on 1^ right hand of eitlur the multipUcand or' 
** multiplier^ or both, neglect those cyphers ; then place the significant fig- 
** ures under one another, and multipff 'by them only ; add them together 
'^ as before directed, and place to the right hand as many cyphers as there 
*' are in both the factors." 



Sect. I. S. SIMPLE MULTIPLICATION. «3 

SAMPLES. 
1. Multiply 66430 by 5200. 

OPERATION. 

6 6 4 3 Here in the multiplication of 65430 by 

6 2 6200, tlie cyphers are seen negkcted, 
, / A j) '^ ^ h — 5~7? *°^ regard paid only to the significant 
J. V y " _ ^. figures. To the product are annexed 

^^2-^ ' y U 3 cyphers ; equal to the number of cy- 

phers neglected in the factors. 

3402^6000 



2. Mak. 3 6 5 3. Mult. 78000 by 600. 

By 7 3 Prodttcl, 46800000. 






iW^' 



Prod. 2 6 6 4 6 



3. When there are cyphen between the significant Jigwen of the multiplier ^ 
emit the cyphers and multiply by the significant figures only, placing the 
first figure of each product directly under the figure by which you multi- 
ply, and adding the products together^ the sum of them will be the product 
of the given numbers. 

EXAMPLES. ^ 

]. Mult. 154326 by 3007, 

OFERATIOir. 

16 4 3 2 6 In this example, the cyphers in the mul- 

3 7 tiplier are neglected, and 154326 multi- 

--———— plied only by 7 and by 3, taking care to 

10 8 2 8 2 place the figure in each product directly 

4 6 2 9 7 8 under the figure firom which it was ob- 

-—-----------—— tained. 



464058282 



2. 
4 6 7 
3 2 



S) 



9 U 



ml 

10 4 4 14 



%4 



3. 

4 8 7 G 8 6 
4 3 



SjBCT. I. 3. 



/4€ 9 '>o^5oc 



19592209305 60 

4. When the Multiplier is 9, 99, or any number of 9'*, annex as many cy- 
pher's to the ]|i9ltii|>UqiiQd9 ^d ir<xm the number thua piKxioced, 4iit>tmct 
the omAtipUQIu^d) -tb^ remainder will be the product. 

EXAMPLES. ' 

Write down the Mullijplicand, place as 
many cyphers at the rij^it hand as there 
are 9's in the Multiplier for a minuend ; 
undemeathjyriteagain thfijauitiplicand for 
a5u6/ra/ii9rt^9.-subtract, and tiie renaaind^ 
is the product of 6547 multiplied by 999. 



1. Mult. 6647 by 999 

OPERATION. 

6 6 4 7 
6 6 4 7 

6 6 4 4 6 3 



2. 
^^99 ( ^'^^^^y 640827 



3. 
'^^^d \ ^^^^^^y 695079 



-^ 



6 3 8 



4. 

4 

9 



7 6 
9 9 



I Prod^ 63844376024 
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8Uppl£me;kt to multiplication. 

QUESTIONS. 

1. What is Simple MuItiplicatioQ ? 

2. How many nmnbers are required to perform that operatioo ? 

3. CoUectiyely or together, what are the given numbers called ? 

4. Separately, what are they called ? 

5. What is the result, or number sought, called ? 

6. In what order must the giren numbers be placed for multiplication ? 

7. How do you proceed when the multiplier is less than 12 ? 

8. When the multiplier exceeds 12 what is the method of procedure ? 

9. What is a composite number ? 

10. What is to be understood by the component parts of any number ? 
11« How do you proceed wiieo the sMiltipiier is a composite number? 

12. WheQ Hifere are cj^hers on the right hand of ti^e maltiplier, multi- 

pUoflAd, either or both, what is to be done ? 

13. When there are cyphers between the significant figures of the mul- 

tipUer, ho^ are they to be treated ? 

14. When thfi n^lUplier consists of 9's how may dgs operation be con- 

tracted ? ""^"^^^T* 

15l flow is Muhiplicato^ proved ? '^ « 

16. By what method do you proceed in casting 'ttUt 4^e ^^% from any 

number ? 

17. How is Multiplication proved by casting out the 9's ? 

EXERCJCSES. 

1. HlMt sum ofmoB^ mutt No'fe. The scholar's business in all 
te ^vidMl between 27 tnea, so <{iiestions for Arithmetical operations, -h 
that cadi may roceidce 115 w4iolly with the numbers given; these 
doUaiv* ^ns, 3105. are never less than two ; they may be 

more, and these numbers ^^^ne way or 
another, QTQ always to be o^cR use of to 
find the answer. To these,^tl^efore, he 
must direct his attentioni anFfcarefuliy 
consider what is proposed by ^he question 
to be knowu. 

D > 



••» 



26 
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2. An army of 10700 men having^ 
plandered a city, took so mneli 
money, that when it was shared 
among them, each man receiyed 46 
dollars ; what was the sum of money 
taken ? Aru. 49^200. 












^ ^■' 



J :) ^ 



// 



/i 



V 






_:i.v/^ 



3. There were 175 men employed 
to finish a piece of work, for whicli 
each man was to receire 13 dollars ; 
what did they all receire ? 

Au. 2276. 



/ ^ 


rz(- 


V^" 


.:: a, / «^ 



•^ 



4. Suppose a certain town con^ 
tains 146 houses, each house two 
fanulies, and each family 6 inhabit- 
ants ; how many would be (he inhah? 
itants of that town 7 An$. 1 740, 



/<rr 




4U 



6. If a man earn 2 dollars per 
week, how much will he earn in 
5 years, there being 62 weeks in a 
;^ear? 4m* 620ddla 




^5^2^ o.4i:n^ 



6. How much wheat will 36 men 
thrash in 37 days, at 6 bushels per 

day each man ? 

An$. 6660 bushels. 







4ru:tivt^ 



7. If the price of wheat be 1 dol- 
lar per busliel, and 4 bushels of 
wheat make 1 barrel of flour, what 
will be the prke of 176 .barreb of 
flour? Jlfu. 700 doUa. 




■•. / 



.■ / 
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i 4. SIMPLE DIVISION. 



. SiBfPLE DIVISION teaches, having two numbers given of the same 
denomination, to find how many times one of the given numbers contains 
the other. Thus, it may be required to know how many times 2 1 contains 7 ; 
the answer is 3 times. The larger number (21) or number to be divided, 
is called the Dividend ; the lesser number (7^ or number to divide by, is 
called the LHviior ; and the answer obtained, (3) the Quotient. 

After the operation, should there be any thing leA of the Dividend, it is 
called the Remainder. This part, however, is qncertain ; sometimes there 
IS no remainder. When it does happen it will always be less than the di- 
yisor, if the work be right, and of the same name with the dividend. 

RULE. 

1. ** Assunie as many figures on the left h^nd of the dividend as contain 
** the divisor once or oftener ; find how many times they contain it, and 
** place the answer as the highest figure of the quotient. 

2. '* Multiply the divisor by the figure you have found, ^nd place the 
'* product under that part of the dividend from which it was obtained. 

3f, "Subtract the product from the figures above it. 

4. '" Bring down the ne^ t figure of the dividend to the remainder and 
** divide the number it makes up as before." 

When ypu have brought down a figure to the remainder, if th^ number 
it makes up be still less than the divisor, a cypher must be placed in the 
quotient, and aaother figure brought down. 

EXAMPLES. 
1. Divide 127 by 6. 

The parts in Drvision are to stand 

thus, the dividend in the middle, the 

divisor on the left hand, the quotient 

-^r> on the right, with 9^ half parenthesis 

2 7 % ' separating them from tbt dividend. 

2 6 



Divisor. 


Dividend. 


^otijint. 


6) 


I 2 7 
1 


(? 5 



2 Remainder, 

Proceed in this operation thus^^It being evident that the divisor (5) 
cannot be contained in the fi||it figure (1) of the dividend, therefore assume 
the two first figures (12) and inquire how often 5 is contained in 12 ; find* 
ing it to be 2 times, place 2 in the quotient, and multiply the divisor by 
it, saying 2 times 5 is 10, and place the sum (10) directlv under 12 in the 
dividend. Subtract 10 from 12 and to the remainder (2) bfing down the 
next figure (7) at the right hand, making with the remainder 27. Again 
inquire how many times 5 in 27 ; 6 times ; place 5 in the quotient, multiply 
the divisor (5) by the last quotient figure (5) saying 5 times 5 is 25, place 
the sum (25) under 27, subtract and the work is done. HenOte it appears 
that 127 contains 5, 25. times, with a remainder of 2, whi^h w^ left after 
the last subtraction. ^|^ 

This Rule, perhaps at first will appear intricate to the young student, 
although it is attended with no difficulty. His liability to errors will 
chiefiy arise from the diversity of proceedings. To assist his rec^Iection, 
let him notice that / 1. Find how mapy ^ifpA ^* 

The Meps of Division are four If fJ^H^; ^ ^ 

^4. Bring dowfi. 
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It ii sometimes pr^tisc^ )o ipake % vv'yaf, (.) «p4er the figures in tlie 
dividend, as they are brought down^ in order to prevent mistakes. 

When jthe divisor is a large number, jt caqnot Always QeriaMf he kf^wn 
how manj times it may be (akcn in the ijigqr.es wM^^h di'jS assumed on ikp 
left hand of the dividend till afler t\\e first steps in divi^ipp are go^ pv«f , 
but the learner must try $o many times a$ ^is judgment may best dictate, 
and afler he Ivsjs multipned^ }f llie product be gF^a^e^ than the pnmWr ^- 
sumed, or that num))er in which the divisor is tak^p, then it nmy ^l^ays 
be known th^t tb^ qupt^ent figure is too lar^e ; if after he \^ multiplied 
and subtracted, the remainder be greater than tbe divisor, then the quotiei^t 
figure is not large cnougbt he must th.en suppose it gre^kter oufol^f q£ 
times, and proceed again. This at firsjt may occasion some perplexil^, but 
the attentive learner after some pjractige, will generally hit on the right 
number. 

S. Let it be required to divide 701 S by 52. 

OPEEATION* 

Divitor. Dividend. Qyoiient. In this operation Vt is left for tbe acbol- 

5 2)7012(1 34 ar to trace the steps of procedure without 

5 2 having tbew particularly pointed oiU to 

him by words. 

1 8 1 
15 6 



2 5 2 
2 8 

4' 4 Remainder. 

PROOF. 

Divisl.gn m^y be proved by multiplication. 

RULE. « 

'* Multiply the Divisor and Quotient together, and add th£ remainder, if 
*' there be any to the product ; if the work be right, the «um will be equal 
**,to the dividend." 

Take the last Example. 

The^Quotient was 1 3 4 | j^^^^^^, ^^^^ ^^^^^^^^ 



2 6 8 
6 7 

4 ' 4 Retnainder added. 



"TT 



^ 7 1 2 'Equal to the dividend. 

Ajythcr and more expeditious way of proving Division is , 

» By casting out the 9\^. 

Cast out the 9's frc^in the Divisor and the Quotient, muHiply the result, 
and to the product, add the remainder if any after division ; from the sum 
of 4.1«D^« cast out the 9*1?, al^o cast out the 9's from the Dividend, and if the 
two last results agree, the wotk is suppo<>od to be- right. 






3. Divide 17354 6^ 8#j 

OPERATION. 



MV4si«lr; 



» 



FKOOIP* 



Drvis, Diind. Quof. 9's cot of (Dm5.) 8jB i2«fii. 5 > MultipQed 

(Q«d<.) 201 ilem. 3 J together. 



86)1 7 3 6 4(2 1 
1 7 2 



•1 •• 4. ' 

8 6 

6 a/fem 
4. Divide 153598 l>y 



15 ^ 
Remainder 68 add^d. 



2&. 



<^ 



fi^/ 




' 9's out of 83 Rtm', 2 } agreeing 

9's out of (Divid.) 17364 Rem. 2 J together 

Quoh'ent 5296. Rem. 14. 
6 Divide 8893810 by 235. Quot. 37846. 

^^>« 9^8 ^o/j U^ 6 
^16T { 




Oi 




€. Divide 30114 b(f 63. ^lfo(Unt'47Q ,' 

7» IJivide 9302688 by 648. QmoY' 14356. 




I 
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8 Diride 974932 by 965. 



2671. Am. 17. 



»^ 






-3 ^ i 



9> Divide 6221580 by 68705. Qiior. 7& 



/ 



-^4.-*r 



must each man receive ? 



10. Diyide 3228242 Jolfiurt^eW II7 among 563 men ; how. many dollan 

* * Am. 6734. 

From a view of the question, it is 
evid^t, that the do^rs must be 
divided into as many parts as there 
are men to receive them; conse- 
quently, the number of dollars mast 
be made the dividend^ and the num- 
ber of men the divisor; the quotient 
will then shew how many dollars 
each man must receive. 



mi 



\^m 



^ 



'T^>/ 







I- 



11. How many times does 1030603615 
»ntain 321 5 ? Ans. 32056 1 timeu 

(.bio 



^ 






19177' 
1 9St9o 

jjzr 



Mi^ 



•f-( x' -■' - '''^■' 
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ContracUotts and varietks in DimsUm. 

I. When the divisor does not exceed 12, the operation may be performed 
without setting down any figures excepting the quotient, by carrying the 
computation in the mind. The units which would remain after subtracting 
the product of the quotient figure and the divisor from the i^res assumed 
of the dividend, must be accounted so many tens^ and be supposed to stand 
at the left hand of the next figure in the dividend, then consider again how 
oflen the divisor may be had in the sum of them. Proceed in this way till all 
the figures in the dividend have been divided. This is called short division* 

EXAMPLES. 

1. Divide 732 by 3. 

OPERATION. 

3)732 



2 4 4 Qtiotient. 



Here I say, how often 3 in 7, knowing 
it to be 2 times, I place 2 in the quotient, 
then considering that the quotient figure 
(2) and the divisor (3) multiplied to- 
gether would be 6, and that this product. 
(6) subtracted from 7 in the dividend, would leave 1, I then consider this 
remainder O) as standing at the left hand of the next figure (3) of the divi- 
dend, which together make 13. I now say how many times 3 in ^3—4- 
times, therefore 1 place 4 in the quotient, which multiplied into the divisor 
(3) would be 12, and 12 subtracted from 13 would leave 1, which consid- 
ered as standing at the -left hand of the next or last figure (2) .of the divi- 
dend would make 12; again, how many times 3 in 12-^ times — ^I then 
place 4 in the quotient, which multiplied into the diviso^ (3) is 12, this 
product (12) I consider as subtracted from 12, 1 find there ivili be no re- 
mainder, and the work is done. 



2. Divide 37426 by 7. 

OPEAATtON. 

7)37426 

Qiior. 5 3 4 6 Rem. 4 



Here I say how <rften 7 in 37 ? 5 
times and two remain ; then how 
oflen 7 in 24 ? 3 times and 3 re<^ 
main ; haw often 7 in 32 ? 4 times 
and 4 remain ; lastly, how often 7 in 
46 ? 6 times, 4 remain. 

Quot. 77664606790 

- 124216042924 

- 36687338604 

- 38306688315 

- 60702378662 



Rem. 2 

- - 1 

- - 4 
. - 7 



3. Divide310668023162by 4 

4. - - - 621076214621 - 6 
6, - - . 213624031628 - 6 

6. - - - 306462706527 - 8 

7. - - - 546321406968 - 9 
IL When there are cyphers At ike right hand of the divisor, cut them off, 

also eat off an equal number of figures from the right hand of the dividend 
and place these figures at the Hght hand of the remainder. 

EXAMPLES. 
1. Divide 6203946 by 5700. 

OPERATION. 



67 I 00)62039 I 46(1088 



503 
456 

479 
466 



Here are two cyphers on the right 
hand of the divisor which I cut off, 
also I cut off two figures (46) from 
the dividend and to Uie right hand of 
the remainder after the last divisipn 
(23) I place the figures cut off from 
the dividend (46) which make the 
whole remainder 2346. 



.2346 



V,, 
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2. Divide y)S438 by «5bd Q^(rt. 58. It^m.tA^ 






Sbct. I. 4. 



3. I)lv'i(iie £7G450i37ei by 83000. Qm«<. 38307. J{<m. SSTSI. 










•4. Whm the^ divisor is 10, 100, 1000^ orl^ 'with an^nuni^nffc^ttsAh' 
iiexedf cut off as ma»y figures oo the right hand of tbe dividend as tibenf. 
are cyphers in the divisor; the figures which Feaifjn of the ^vitieBd::09i^ 
pose the quotient ; those cut off, the remainder. 

EXAMPLES. 

Here we have .one cypher in the' dyn- 
sor, therefore cut dS ode figure (6) from 
the dividend; what remains (157) is the 
quotient, and the figure out off (6) the 
remainder. 

(^uof, 32. Rem. 17. 



1. Divide 157G by 10, 

OPE»AtlO». 

i|e) 1 5rfo 



'?. Divul(i r/2ll h\' 100, 



3. Divide 76421795 by lOOO. 

Quot. 764tl. Rem, 795 
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QUESTIONS. 

1. What is Simple Divisioo ? 

2. How many numbers must there be given to perfonn the operation 2 

3. What are the given numbers called ? 

4. How are they to stand for Division ? 

5. How many steps are there in Division ? 

6. What is the first ? the second ? the third ? the fourth I 

7. What is the result or answer called ? 

8. U there any other or uncertain part pertaining to Division ? What i,^ 

it called ? 

9. Of what name or kind is the remainder ? 

ID* What is short Division ? , 

11. Whoa ihne are^eyphefSjat Ae right Iteaui of tbi divisor, wkaliis-toba 

done ? 

12. What do you do with figures cut off from the dividend when tht re are 

cyphers cut off from the divisor ? 

13. When the divisor is 10, 100, or 1 with any number of cyphers annex* 

ed, how may the operation be contracted ? 
•14. How many ways may Division be proved ? 
15. How is Division proved by Multiplication ? 
IC. Hotv may Division be proved by casting out the 9*8? 

EXERCBES. 

1. Suppose an estate of 36582 dol- 
lars to be divided among 13 sons, how 

7T- 

/3 






2. An army of 16000 men haTing 
I plundered a city, and took 2625000 
I <l»lkBi* iriivtiRM Qiioli lBm?#ifhat8 ? 
i I An. 115 iaih. 






*, 
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3. A certain namber of men were: 4. If 7418 eggi be packed in 34 
concerned in the payment of ^18960 casks, how nnajr in a cask 1 



and each man paid 25 doUtrs, what 
ivas the number of men ? Ant. 758>. 

/ ^y 

ITT 

li 1 .1 



4M.S18. 






, . . w 






5. A ferm of 375 acres if let ibr 
1 125 dollars ; bow much does it pay 
per acre? Am. 3dM» 






*., 



-! i 
I 



a. A field of 27 acres produces 
675 bushels of wheat ; how much is 
that per acre ? Jim. 26 hwM^ 



I , 'l'/}f//(:2.6 



\ • 



/ -i J. 
i( {' /i 



t. SapposiEff a manV income to 
be 2655 doUan a year ; how much 
is that per day, there being 365 daysj 
in a year dM.ldoll$. ■ 






I 



\ 



It 



8. What Bumoer must f multiply 
by 13«that thft product may be 871 ^ 

JlfM.67. 






\ 
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♦ 5. COMPOUND ADDITION. 



COMPOUND ADDITION is the adding: of numbers which consist oF 
articles of different value, as pounds, shillings, pence, and farthings, called 
d^erent denotninations ; the operations are to be regulated bj the ralue of 
the articles, which must be learned from the Tables. 

RULE FOR COMrotriTD M^^HM* 

1. Place the numbers so that those of the saSMynomination maj stand 
directly vnder each other. 

2. Add the first column or denomination together, and carry for that 
number which it takes o( the sanie denomination to make 1 of the next 
higher! Proceed in this manner with all the colomni, till you come to \ht 
iast» wikich raus! be added, as in Simple Addition. 



L OF MONEY. 

TABLE. 

4 Farthings qr, \ C Penny, marked d, 

12 Pence > make one 7 Shilling, s. 

20 Shillings ) (Pounds £^ 

EXAMPLES. 

1. What is the sum of £61. 17*. 6 J. ^£13. 3». Zd. and o\ 

£5. 16*. 11 c2. when added together? 

OPERATION. 

£. s, J. 

|o Q o \ Those numbers of the same denominatieti placed 

^ IB 1 M ^^^^^ ^^ch. other, as the rule directs. 



80 18 



I begin with the right hand column or that of pence, and having added, 
it, find the sum of the numbers therein contained to be 24 ; now as 12 of 
this denomifi^^tion make one of the ntfxt higher, or in^ other words 12 pence 
make one sh^ling, therefore in this or in the column of pence I must carry 
for 12 ; I now inquire how oAen 12 is contained in 24, the sum of the fir^ 
column or that of pence ; knowing it to be 2 times and nothing over, I set 
down under the column of pence, and carry 2 to that of shiUings, to be 
added into the second column, saying, 2 I carry to 6 are 8, and 3 are 11, 
and 7 are 18^ and 10 to 18 are 28, and ten again are 38 (for so each figure 
in ten's place must be reckoned, 1 in that place, being equal in value to 10 
units.) Now as 20 shillings make one pound, therefore in the column of 
shillings, I carry for 20 ; I then inquire how often 20 in 38 ? once, and 18 
remains ; therefore, I set down directly under the columa. of shillings 18, 
what 38 contains more than 20, and for the even 20 carry 1 to pounds or 
the last column, which is to be added after the manner of Simple Addition. 

Note. — The method of proof for Compound Addition ia the same as that. 
rf Simple Addition. 



r 
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Skcif. {. a 



t. 



* 



8. 



£. 

18 

"26 



4 

1 



J. 
11 

3 

7 



jr. 
1 




£• 

371 

6 

68 

7 



f. 

15 

7 
S 




6 

4 

5 





I 

*■ 

3 






, .^ , 4. SjEippoaing a map go^ra jouroe j, and.oo the Itt day, 
/'5?Q,?»..iMaj 14j Payji for a.dinner - - - .. - . - 

- for .pcito for his home • • . .« 

- for shoeing -----.- 
15, - for supper and lodging .... 

- for horse Jieepiag 

- fortdll .- 

• for breakfast --••.. i.. 

- to the barber for dressing - • • 
^- ' for dinner a^ain and refres(bment - 

What ivere Hhe getrtleman's expenses ? ^ (^ *** / ^ 



£0 












1 
o 
1 

1 
1 

2 
1 
3 




6 

2 

10 
6 

& 
5 



'* 



5. Suppose I am indebted £« 9. Jl 

2<? A. Thirty-two pounds fourteen shillings and ten pence/'^ ~ nZ. i( 

.*fi-;B. Forty-one pounds feix shillingis and eight pence. 2^ _ ^ — ' 

— C. Seventy-five pouncis eight shillings. ' " * ^ ^-(J ^ ^ 

«— 1)^ Three pounds and nine pence. 






A^:if2''/^" ^ 



I ii 111 I'll 



^Wtiat is the fttto^f <^tWf? ' . • .- 

• ■ ^■. ■' '. 

6. A man pUrchasi^s cattle ; one yokfe of ox^n for £14 116; four cows, 
f T £18 19 7; and other stock to the amount of £21 5; what was the 
> d(Miat of the cattle purfchased ? \\ Ms, £^i ^*. Id. 






/ 





• / 



J 
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2. OF TROY WEIGHT. 

By Troy Weight are weighed gold, siW er, jewels, electuaries and liquors 

TABLE. . 

24 grains grs, ) (Pennyweight, marked piet, 

20 Pennyweights > make one < Ounce, oz, 

12 Ounces ) (Pound, lf> 

EXAMPLES. 
• 1 Because 24 graiits ttiftlie a penny- 

Ih. 02. pooU grs. .wiii£jt|*LcarryoBe to"* tfiil penny < 

TO 10 >13 4 weiPPMw^-fop ev^ry S^^in the- 

3 9 '* - * 7 1§ * sum of twRolumn of 'grains ; he- 

28 5 cause 26 penhyweighta make fine- 

7 3 6 2 . . ovni^e, you carry for 20 in penny ^ 

^ weights, and because' 12 ounces- 

i QCJy^ 17 ^ / ^ ^ make one pound, you carry for 12- 

/ ^ / jT i I ^ J ^ "^^ . in the ounces. This is called car- 
/ . ^ lying according U> the value of .the-- 

higher place. 






2. 

Ih. oz. p-mt, lb. oz. jmu grs. 

^517 19 7 14 23 

6 5 6. 2 G 

28 14 ir 13 6 

3 7 .10 ^12.7 



^u»m ■'» ^« »»♦ ^^^ «»»«»i'>^^ m p M>« « ^ ■.■»tii«t t^'mtm' 



il»— ? 



; A'o^e. — The fineness of gold is tried by fire, and is reckoned in carats y 
Jby which is understood the 24th part of any quantity ; if it lose nothing in 
the trial, it is said to be 24 carats fine ; if it lose 2 carats, it is then 22 
carats fine, which is the standard for gold. 

Silver . whi,ch abides the. fire withput loss is said to be 12 ounces fine. — 
^*he stapdard fbr,s}i7fir coin is 11 oz. 2pwt?. of fine silver, and 18 pwts. 
of copper melted together. ' 

• ft *> 



COMPOUND ADDITION. 



3. OP AVOIRDUPOIS WEIGHT. 

By Aroirdapoia weight are weighed all tbin^ of a coarse and drossy 
uture, u tea, sagar, hread, flour, tallow, bay, leather, and alt kindi it 
metals, except gold and silver. 

TABLE. 
>6 Dnma ir. \ [ Ounce, marked ot. 

16 OuDCw -t^J \ Pound, U>. 

t8 Pouods :\^ y make one /Qjiarlerofahnod. weight, ^. 
4 Qnarten ' ' \ / IOOweight,orn2pouQds,cwI> 

80 Hgndred w«)ght ) \ Ton, T. 







Aoto.— " 178 Troy ouncM are predsely eqna! to 1 98 Ardrdopi^ Oanc«i, 
and 17& Troy pounds are eqnaT to 144 Avcnrdnpois. lib. Tioy^i^eOgTUai, 
and I lb. Avoirdupo«=»=7000 grains." 



Sect, t 5. 
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«> 



4. OF TIME. 



1 6 
28 
39 
87 



M Secoids s. 
60 Minutes . 
24 Hours 

7 D^ 

4 Weeks 
15 Months^ Id. & Ih. 



i^ 



mo. 
10 

7 
6 
4 



3 

9 
1 





TABLE. 



^make one 



f Minute, marled m. 
Hour &. •, 

Day, d. 

.Week» w. . 

Month, tno.* 

* Julias Year, ' F. 



1. 

cL ft. 

6 2S 

5 10 

3 1 7 

I 14 



fit. 

5 7 
28 
38 
15 



s. 

43 
3 '2 

1.1 
I 7 



s:z3i:^22:e32 



««■ 



K 
89 
36 
87 
36 



^C^L 



mo* 

1 1 

1 

2 
4 



3 
2 
1 
3 



:^2( iX— 



2^ 
({. 

6 
5 

3 



k. 

22 

6 

1 1 



5 



IK 



4^5 

55 

22 

8 



^•■•VMaiiMMo' 



/i 



36 
44 
3 3 

7 



W«MM« 



IW««i4w»- ^B^iMtaBWi^ 



The number of days in each Caleudar month may be rememhered by thc' 
following vei«e : 

Thirty days hath September, April, June and Norembcr ; 
Febrjaary twenty*eight aione ; aU iim rest have.thifty-one. 

* ** The civil Solar year of 365 days being short of the true by 5h. 4Gm 
57s. occasioned the beginning of the^yeai^ to run forward through the sea- 
son nearly one day in four years ; on this account Julivs Csesar ofdainod 
that one day should be added to February every fourth year, by causing 
the 24th tlay to be reckoned twice : and because this. 24ih day was the 
sixth (sextilis) before the kalends of March, there were in this year two of 
these sextiles, winch gave the name of Bissextile fo this year, which bcHn^ 
thus corrected, ttos, from thence called the Julian vcar.** 



4§ 
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SscTf L 6. 



60 Seconds 
60 Miautes 
30 'Degrees 
12 $gDS, or 360 
Degrees 



1. 



5, OF MOTIOJ?. 

T Prime Miadlei mtfdM " ' 

Degree, •• 

m;ike •one • Sign, s. 

I The whole fpcmU eincle of the 



Zodiac. 



EXAMPLES. 



* • '.' » 



2. 



2 6 

1 7 

.6 

1 



I 7 

4 9 

3 5 

1 7 



1« 

2 4 
1 6 



l^ >'^ ^^ 



s. 
9 
1 
8 
1 



1/ 



: 8 
i 6 

^8 
9 



4 4 
8 3 



5 
3 



«a*i« 



4 4 

5 S 

1 a 

2 8 



■r??^ — rr 



:^f /3 



6. OF CLOTH MEASURE- 



t. 



i Iitcbes,,one fifth in, 

4 Nail#, or 9 inches 

■4 ^ariers of a yard or % inches 

3 Qtiarters of a yard, or 27 inches 
S'^arteTS of ayard or 46 inches 
6 QttftFters of a yard, or 54 inches 

4 Queers 1 inch and 1 fifth, or 37 

inches and one fifth 
3 Q,uarters atfd two- thirds 



^ make one * 



Nail, . . marked tuz. 
Quarter bf a yard, qr. 
Yard, • '. yd. 

Ell Flemish /£. FL 
EU English . E.E. 
Ell French E. Fr, 

Ell Scotch E. Sc. 

Spanish Var. 



iM • 



Yd€. 
6 1 4 
3 6' 
7, 
15 



1. 

qfs. 

3 

I 

O 
■3 




irfnA* 



'ii ii r III 



EXAMPLE^, 



' n. 
3 
2 
1 
2 



^ 



2. 



19 

5 

7 

1 8 



vi 



3 
1 

2 
2 



n. 
2 
3 
2 







<* .» ' 



|«MM*«B 



SEct. L §.. 
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7. OF LONG MEAStTRE. 

By Long Measure are measured distaDces, or any thing where length 19 
considered without regard to breadth. ' ^ 



TABLE. 



3 BarleyColts^- har. ** 

12 Inches 

3 Feet 

5} Yards, «r 16^ iMt 

40 Poles 

8 Furlongs 

69^ Statute miles, nearly, 
3^0 Degrees ; 



»make one< 



EXAMPLES. 



Deg. 

1 2 4 

7 9 



int. 

& 7 
5 3 

3 6 

7 



fur. 

7 
6 
1 
3 



pot, 

1 8 

7 
0. 



Inch, wxtrkii in. 

Foot,' 'ft. 

Yard, yrf. 

Rod, Peecli or I'cfte, po/. 
Fnrionf, , • Jvr. 

Mile, mile. 

Degree of a great 
Circle. 

A great Circle of 
the Earth. 



4 .^ 

7 
9 
3 



tn. 



1 I 

6 

.1 

2 






T 



Car. 
1 



I 



y^ 



1 ili 



IIZ 



6 / 



t 


1 


8. 








Deg. 


tni. 


/«r. 


pol. 


^ 


«n. 


1 3 . 


5 6 


5 


I 3 


8 


1 


4 9 


1 8 


1 


37 


1 6 


2 


2 6 7- 


il 2 


3 


1 6 


9 





2 9 . 


8 





/> 


3 


I 



FT 



U^ ft t^f^ ^ S A 'rr) 



?5 3 



^ 



::^ 



4t 
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8. OF LAND OR SQUARE MEASURE. 

By Square Measure are mea»ured all things that have length and breadth* 

TABLE. 

( Square Foot 



144 laches 

9 Feet 
30f Yards, or 
in\ Feet 
40 Poles 
4 Roods 160 rods } 
or 4840 yards y 
640 Acres 



make one 



3 7 6 
5 6 8 
2 4 7 



MJ 



rood. 

3 
1 
2 



EXAMPLES, 
pol. 

3 6 

2 7 

3 5 



f-ir 



Yard. 
P44e. 
Rood. 
Acre. 
Mite. 

J- 
9 3 

5 8 

6 I 



3^^r) - 



2 1 

7 6 
2 4 



/S2 











U. 



IJA 




9. OP SOLID MEASORE. 

By Solid Measure are ineasared all flaiiafP tint hare leoftb, breadth andf 
tliickiiess. 



TABLE. 



1728 Inches 
27 Feet 

40 Feet of roond timber 
or 50 feet of hewn timber 
128 Solid feet, i. e. 8 in 
length, 4 in breadth and 
4 in height 



make one 



'' Foot. 
Yard. 

Ton or load. 



Coi4of wood. 



Ton, 

6.') 
19 
36 
57 



EXAMPLES. 



37 
26 
17 
33 



229 

1 207 

54 

6 




9. 

^« 
118 

5 6 

7 2 

86 



1021 
1 37 
659 
124 



t ;^ ~ M-' /4/^^:uJl: ^V-i/.i 



••«i 






Si£cT« I« & 



COMPOUND ADDITION. 



10. OF WINE MEASURE. 

By Wioe Measure are measured Rum, Brandy, Perxy, Cider» Head, 
Vinegar and Oil. 

TABLE. 

f Qjiiarty marked fir 



S Pints pt$. 

' 4 Quarts 

10 Gallons 

18 Gallons 

3H Gallons 

42 Gallons 

63 Gallons 

2 Hogsheads 

2 Pipes 



Gallon, goL 

Anchor of Brandy, ana 

Runlet, ^tifi. 

make one{ Half Hogshead. |AAi. 

Tierce, tier. 

Hogshead, hhd. 

Pipe or Butt, P. orB. 

L Tun. T! 

EXAMPLES. 
I. 



Hhd. 
3 9 

1 6 
3 5 

2 9 



gd. 

5 2 

2 7 
1 2 

3 8 



3 
I 

2 



T 



2>(t. 

.] 



1 





IM. 



^ 



/^ 



T. 


JkU. 


K^' 


«<». 


?«• 


8 6 


2. 


5 3 


3 


1 


3 5 


1 


3 6 


1 





1 7 





2 9 


2 


1 



/OIZ2 



^/ 






■■ii»-«i^""«"«ii» 



N. B. A Pint Wine Measure is 28} cubic inches. 



44 



WWX)lP^J[>..ADDmQN- fee*.. I. A 

n. OP ALE OR BEER MEASURE. 



1 






5 Pints 
4 Quarts 

6 Gallons 
H Gallons 

d Gallons 

2 Kilderkins | 

I^ Barrels, or 64 gallons 

2 Barrels 

3 Barrels, or 2 bogsheada. 



TABLE. 

Gallon, ^ n 

Firkin ofAle in London, A. V 
l- irkin of Ak or Beer. 

' ^!f Ji° of Beer in London, B.>. 



/imake one< .r ,, , .- 
* » Kilderkin, 

Barrel, 



Hogshead of Beer, 
Puncheon, 
I Butt, 



Jihd. 
3 2 7 
2 8 
1 7 3 

2 7 



1. 
galL 

4 8 

5 1 
2 4 
1 6 



EXAMPLES. 



qU, 

2 

3 

1 





')->/ -J4'- J 



N. B. A Pint Beer Measure, is 36} cubic inches. 



(or. 

pvn. 
bvlt. 




12. OF DRY MEASURE. 

^e%^7JlZ^j:^t;^ZX-''\ ^'^ «o-H aocb asi.^. Wheat. 
TABLE. 



» ■ 



2 Pints 

2 Quarts 

2 Potties,^ 
2 Gallons 
4 Pecks 
2 Bushels , 
2 Strikes ' 
2 Cooms 
4 Quarters 
4 J Quarters 
6 Quarters 
2 Wevs 



' nake one * 



] 



Quart, mariW 

Pottle, 

. Gallon, . 

Peck, 

Bushel, 

Strike, » . 

Coom, 

Quarter, 

Chaldron, 

Chaldron in London. 
. Wey, 
I Last, 



pot, 

goi* 
pk. 

sir. 

CO, 

ch. 



Tvey 
last 



9^&i. t «. 
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4t 



EXMIPLES. 



t. 



2. 



« 7 

1 8 

t O 

1 tl 



2 
8 

t 



t 
3 



1 6 

2 8 

1 2 

2 5 



pk. 

2 

3 

1 

3 



N. B. A gallMt Dry Measure, co&taiDs 268} cubic inches 



5 

7 


a 



'f L i I ft fjl'^r i T-- I f ••' ■'-sje^— --^-^ ■•■■ " ■ X " ! ■> TT "^ ■■i ., ■■.■ T5f , 



3%e foltUBtag^ an denomintdion^ .ct ^&ng$ caUndett hv thi 

"Tale." _ 

12 Particular things mike 1 Dozen» ^ 

12 Dozen 1 Gross, 

12 Gross or 144 doz. • 1 great Gro88% 

ALSO, 

20 Particular things make 1 Score* 



DenmninaHens of Measures not inclvded in the T(d^leSt 

6 Points make 1 Line, . > 
12 Lines . . In(;h, -*. 

. • . ! - . • '. .4 Inches , . Hand, 

. . .3 Hands . . Fdotj 

66 Feet^or 4 Poles, a Gunter's Ch^, 
3 Miles . . League. 

A Hand is used to measure Horses. A Fathom to measure depthi* 

'A League m redkoning distances at Sea. 

N. B A Qeitqtal of Fish weighs 1 cwt* Avoirdupois. * 



^ 



COMPOUND SUBTRACTION. 



StcT. L CZ 



i 6. COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION teaches to fiod the difference between 
a&y two sums of diverse denominations^ 

$LlfLt FOR dOMPOUirt) SUBtRACTIOlT. 

« 

'< Place those numbers under each other, which are of the same denomi- 
** ination, the less beio^ below the greater ; begin with the least denomina* 
** tion, and if it exceed the figure over it, borrow as many units as make 
'* one^ of the next greater ; subtract it therefrom ; and to the difference 
*' add the upper figure, remembering always to add one to the nextaupe- 
** rior denomination for that which you borrowed. 

Proof.— 'in the same manner as Simple Subtraction* 



1. OP MONEY. 

1. Supposing a man to have lent £185 lOf. Id. and to hare received 
again of bis money, £93 1 5s. how much remains due ? 

OPBRATIOK. 



£. 

Lent 18 5 

Received 9 3 



Due 
Proof 



9 1 



18 5 



1. 

». d. 

1 7 

1 5 



1 5 



1 0' 



£. 

From 3 1 
Take 8 6 



m 



mm 



i. 



1 6 



"iL 



Lent 



* 2. 
6 3 7 1 



r 1 



6 3 

Received V 7 8 

at sundry < 19 

times. J 13 9 

V3 2*6 1 



f. 

7 



2 
4 
16 
6 
1 



d. 
8 



11 
8 
4 



■//-y 



Yet due 



W^ 






The sum of the several payments 
must first be added together, and 
the amount subtracted firom the sum 
lent. 

4. From £39 1$. ed. 1 ^r. take 

£7 IZs. 1 14d. and what will l^main ? 

Jlfi5«£31 13^ 6}d. , 




^vyR 



Sior. I. 6. COUPOUND SUBTRACTION. «r 

5. A certain man sold a lot of land for £735 lU. Bd: be received at 
one time £61 6s : at aaoiber time, £195 ids. tldd how mnch is there yel 
ine? / j1ii9.£478 12s. td. 




2. OF TROY WEIGHT. 

1. «. 



0. A7« 

From 7 6 8 
.Tak» 3 9 



wr. 


f«- 


a. 


oz- 


?»<• 


i 6 


1 3 


7 


3 


5 


t T 


6 


2 


8 


.^ 



RemaiM 72- /O f 9 1 Z Z T6 

. .. . . . . . t . - ■ 

Proo& 



3. OP AVOIRDUPOIS WEIGHT. 

I. ■•• 8. 



». 


or. 


*• 


T. 


. CW$9 .. 


qr. 


lb. 


09r«. 


ifaL 


9 


1 6 


6 


6 


1 1 


1 


1 4 


7 


3 


5 


- 9 


7 


1 


6 


1 


1 6- 


9 


8 



5 - y ^ 5 - .7 ' i Jfj -n 77 



Ai^ 



r. 

39 

1 6 


mo. 
. 6 
9 


4. OF TIME. 

L 

w. (f. k. 
3 6 SO 
1 2 18 

> 


m. 

4 4 

5 9 


6 6 
6 7 


rr 


- (^ - 


•i -/) - / 


-U4 " 


./-^^'^ 



« 


^. 


COMPOUND SUBTRA€7!0N. 




'SkCT* i« ^ 


• 

/ 

a 

• 

1 6 
8 


• 

2 7 

3 4 


5. OF MOTION, 

3 3 6 
2 3 3 


2. 

• 

8 
9 


1 • 

t 

5 1 

5 7 



/r^.^ ^M 



^^ i>^- -^^^ 



2 7 
1 6 



6. OP CtiOTii MEASURiJ, 



1. 

qr. 
1 



2 



/iLx^l^ 



ft 

1 1 



yr. 
2 
3 



»», 



1 






7. OF LONG MEASURE. 



Deg. 
5 6 
1 7 






. T » ♦ 



<».v 



» f 



IS 
15 



fur, 
5 



2 6 
2 7 



2 
1 



1 






5ar. 

1 

1 






■4 . 



, «.« <>«■«»• 



8. OF LAND OR 8£ltIARE MEASURE. 

L 2. 

m 

A. R. pfit, poL ft* 

1-6 



1 
1 



zzz 

O C> k' C' L. 6 I /«.--•■' < 



"7 



Alt. 

19 16 II 

10 2 1 13 
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9. OF SOLin MEASURE. 

1. 2. 

Tons, ft, in. Cords. ft, tn* 

.4 5 S9 186 68 23 810 

19 34 1237 6 127 1529 



10. OF WINE MEASURE. 
1. «. 



Hkd. 


gal. 


qts. 


Tun. 


Hhd, 


irtt(- 


6 6 


3 1 


2 


7 5 


1 


1 6 


•1. 7 


» a 


a 


«4 


1* 


49 



m \ * < I ■•li III 1> ■*'■ m*, !■ ■. U I I I..I < 4 ■ iii.ii^iii I ■■nil 



II. OF ALE AN© BEER MEA^URK 

MhSk gd. qts, BntU JM. gfiL 

8 9 19 2 3 1 16 



BntU 


ibfti. 


3 


1 


2 9 


1 



37 25 3 29 1 10 



- 


h 




6 1 


pk. 

I 


2 


6 


1 


4 



12. OF DRY MEASURE. 

2, 

O&ol. ^ Jul;, 

) 7 1 18 1 

7 6 2 2 2 



liiiiiB^m. i. 






f 



V] 



» . 1 



» 'J 



THE 



SCHOLAR'S ARITJIMETia 



OBSERVATIONS. 



I'ifE Scholar has now surveyed the grtmnd work of 
Arithmetic.^ It has before been intimated that the only 
way in which numberfl can be affected, is by thc'^operations 
of Additiony Suhtractiony Multiplication and Division. 
These rules have now been taught hi;Ti, and the exercises in 
a supplement to each, suggest their use and application to 
the purposes and concerns of life. Further, the thing need- 
fyjy and that which distinguishes the Arithmetician, is to 
know how to proceed by application of these four rules to 
die solution 6f any arithmetical question. To afford the 
scholar this knowledge is the object of all succeeding rulesi 



^ SECTION II. 

RULES ESSENTIALLY NECESSARY FOR EVERY PERSON TO FIT AND ^oALIFx 

THEM FOR THE TRANSACTION OF BUSINESS. 

TTiese ere ten : Rcdnction^ Fractions,^ Federal Money ^ Exchange^ Interest^ 
Compound Multiplication^ Compound Division, Single Rule of Three, Double 
Rule of Three, and Prctctke*^ 

A thorough knowledge of these rules is suflScient for every ordinary oc- 

currenee in life. Short of this a person in any kind of husihess, will bft 

4iable to repeated embarrassments. It is the extreme usefulness of thes^' 

^r ules which commends them to the attention of every Scholar. 

• llllpi M ..H • III i .i I III I I " I II I.. I I.. - I I ■ I I I I I . . .1 III 

, * 'Fractions are taken up here no further than is necessary to shew their signiiicati ijfny 
«and to illustrate the principles of Federal Money. 



Skc-e^ II. 1. REDUCTION. fl 

V d >: i 1. REDUCTION. 



" REDUCTION teaches to bring or exchange numbers of one denom- 
'* ination to others of different denominations, retaining the same value. " 

IT IS OF TWO KINDS. 

I . When high denominations are to be brought into lower^ as pounds into 
shillings, pence and farthings ; it is then called redaction descending, anc 
is performed by Multiplication, 

2% When lower denominations are to be brought into higher, as farthings into 
pence, or into pence, shillings and pounds ; it is then called reduction as- 
cending, and is performed by Division. 

REDUCTION DESCENDING. 

, RULE. 

ftTULTiPLY the hfghest detiominaftion by that number which it takes of .the 
next l&^)j to make oue of that gre'iter; so continue to d*' till. joa. have 
brought it as low as your question requires. 

Proof — ** Change the order of the. question, and divide your last pro- 
duct by the last multiplier, and so on.^ 

EXAMPLES. 
1. In £17 13j. 6 J. 3qrs. how many farthings ? 

OPERATION. 

£. s. d, qrs. In this example, the highest denom 

17 13 6 3 ination is pounds, the next less, is 

2 Shillings in a pound, shillings, and because 20 shillings 

make one pound, therefore, I multiply 

3 6 3 Shillings in £17 \Ss. j£l7 by 20, increasing the product by 
1 2 Pence in a Shilling, the addition of the given shillings 

(13) which it must be remembered. 



2 4^ P^nce in £,17 '[Ss.6d..m{ist always be done in like cases; 

4 Farthings in a penny, then befijiiu^' J2 pence niake one skiU 

TT ' ■" \ ,/'^*«/ife§<*'nnultfply*thfe shillings (363) by 



.5. 1 6 9f 7 i farthings. 12, adding in the given pence (6c?.) 

lastly, because 4 farthings mak6 cftle' penny, I multiply the pence (4242) 
by 4, and add in' the given farthings {^rs.) I then find that in £17 13*. 6d 
2qrs. there are 16971 farthings. 

* 'PROOF* 

4) 1 6 9 7 1 Zqrs. To prove the above question, change fee 

j order of it, and it will stand thus : in l^fvJ 

12) 4 2 4 2 6rf. farthings, how many pounds ? 

— — * Divide the last product by the last multiplier, 

2|0) 3 6|3 13», the remainder will be farthings. Proceed in 

-* this way till all the steps of the operation have 

£jl 7 been retraced back; the last quotient with the 

\ remainders will be proof of the accuracy of 
the operation if they agree with tlie sum given in the question. 



6f 



REDl 



5"' 



2. Id £7 14i. 6({. l^r* how manjri 
(arthiDgB t An». IWlqrt. 

in 

I 07 

/'/ 



otcT* H. t< 



d/In £^ $9,id. hxm numy pence! 



[PV 



A\\\\XV 



4. In SS-gtuMM, fl«t S8t. e«di, 
bowiiiHtyfiitiiMga} wlm. 38976 fra. 

y/^ • 

/I 




■/■ 



& In £173 16fk Imw apH(i]r4ixrf<p 







— 4 



6. lo 19 eromw at 6«. 7(f. how 
ioaoj peo^ and farthings ? 

^. 948(2* 3792^. 




7. Iiij671 earies^at lOfloDs. each» 

how many shuliDga, Ihree-pences, 

, pence, and &rthiDgs ? Aw. 40260f. 

161040 three-pent^ iB^fffi fefic^, 

liud 193248Qjrf. 

■ /i A^^^t 
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jScct. II. I. 



REDUCTION. 



63 



IIEBUCTION ASCENDING, 

RULE. 

Divide the lowest denomination given by that number t^hich it takeir o| 
the same to make one of the next higher, and so continue to do tiUyoti have 
brought it into the denomination which your question requires. 

EXAMPLES. 
1. In 16971 &rthing9 how many pounds ? 

OPERATION. 

Farthings in a penny 4)16971 3qrs. 

Pence in a shilling 12)4242 Qd, Reducti<m descending and ascend- 

ing reciprocally prove each other. 

iShillings in a pound 2|0)d5(d I3s, 

£17 
^ns. £17 13*. ed. 3qrs. 



2* In }765 pence, how many 

pounds ? ^ns^ £7 7*. Id. 




a. In 88976 fiurthiags bow many 

euineas f Ans* 29 




4 :^$^/o 



7JUJ 



s / i 



-fox 



4. In 6950 sixpences, how many 
bunds? Ans, £173 15s. 



V^ :rowns ? 



5. In 3792 &rtfaiiqp> ^ow many 




Ms. 12. 






777x|r 



7" 



54 



REDUCTION. 



Sect. 11. t. 



6. In 48960 farthings, how many , . 7. Id 6962 tbree-pences, how 



pence, three-pences, shc-pences and 
ioUars ? 
An$- 1 2240 pencff^ 4080 three-pences^ 
2040 iix'fenG9if 170 dollars. 



3 

6 
U 



/( S 0lc> 



722T^i'«. 



TTT^t^A^' 



'ft-' 






many pistoles at 2!h 



^^j^' 



fy 



I- 
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DEDUCTION ASCENUING SC DESCENDING. 

1. J\^ONEY. ' 

1. In 57 moidores, at 36«. each^' In this question the first step will 

be to bring the moidores into shillings: 



how many dollars X 



Am, ^34^. )j lastly bring the shillings into dollars* 



2. lii 76 pistoles how many pounds ? 

Am. £82 10«* 




3. In j£73 how many guineas ? 
•iflnt. 52 guineas^ At. 




it^^ 



5 V 



,^1^ 



4. In £63 and 5 guineas, how 
many dollars ? Am. ^233 25« 







V < 



I 



Sec7. II. 1. REDUCTION. 55- 

" When it is required to know how mariy sorts of coin of different values 
and of equal number are cotUained in^ any nwrfUf^v^ of'iMothi^ kind f-rehnce 
the several sorts of coin into the lowest denomination mentioned, and add 
them together for a divisor ; then reduce the money given into the same 
denomination for a dividend, and the quotient arising from the division will 
be the number required." 

JSfote. Observe the same direction in weights and measures. 

1. In 54 guineaSy.how many pounds, dollars* and shillings of eaci^ an 
equal number? — 

OPERATION. • 

j^l is 20 shillings 54 guineas 

1 dollar is 6 shillings 28 shUlingif is a guinea 

1 shilling is 1 shilling : — 

— 432 

Divisor 27 shillings - 108 

DiTftdend 1512 shillings. 

27)1512(56 of each ; that is, 54 guineas include the value of one pounds 
135 one dollar, and one shifling 56 times* 

162 

162 



2. In 1 72 moi^ores Jiow JBakiy eagles, doHars and nine-pences. of each thii 
like number ? Ajis, 92 of each, and 68 nine-fiences over. 



3. In 237 guineas how many moidores, pistoles^ pounds, and dollars 
each the lilm number 1 An$. 79 of eacL 



/ 







^0^^ ' 



y Jcy(/run4j&%^ 



c'-/< 



^ ftEPUCTION. Seut. il. 1 

TROY WEIGHT, 
i. I9 4t(« fi«^« wf 16pw(«< han^ many grains ? 

QBEBATKOH. 

4 5 16 
12 oz. ID a pound* 



53 ounces. 

20 pwtv. an ap <Kince«> 

1076 penny weight&« 
24 grains in 1 pwL 

4304 
2162 
t 
Pro^ 24)25824 grains, the ikns, 
20)I07& 16pwts. 

12)53 5 02. 



4ll>. 



t« Id lOtt. cfmheVf bow many qpoons, each weighing 5oz. 10 pixts. ? 

^ ^ii». SI </}oofw, ijtnd 90pwU, over. 



9 In 282240 gratos of tilrer, how many pounds ? j!««* 49^ 

PKoor 



r. 



\ 



V 



Hut.. Ur 1. 



WWCTRtpN 



*- 



4, Ip4^8Jl {rains of siIrer».ii9?viQm^j9ocwdi? 

Jinswer "lib* Hot. 3pwU. dgri^ 



6. In 4560 g^rains of silrer, how many tea spoons, each one ounce ? 

Ans. 9| tea spoons* 



fW^K^ 



i .' 



CofU 

I In 67 

4 

269 
28 

2165 

7545 
16 

45281 
7545 

120731 
16 

724386 
120731 

1831696 



3. AVOIRDUPOIS WEIGHT, 
qr. lb. 02. 
J 13 lly how many drams I 

PROOF. 

16)1931696 



16)120731 ll«r. 
28)7545 130 



4)269 Iqr. 
67 Cbl. 



H 



'^ REbUCTlftN 

^. In l«p4a<»r. bow Bttj hundred weight! 



Sect. II. l. 
Jh»' 7C. 3qni KM. 



3. b 470 hoses of Sugar, each 26tt. bow many Cwt ? 

Am. I09C. Ojrt. 12/J. 



^. I 






_ '"*'■• 

4. In lldnt^ If r. 6/6, of Sugar, how many pare \ €ach .17/6. T 

..Ms. 114j>arce/f. 



^ 



^ 



Sdct. II. 1. REDUCTION. 

. '.. .4^ TIME. 

1. In 1^1812 seconds how many hours ? 

OPERATION. 

6|0)12181|2 nsec. 
6,0)203|0 50m. 
Am. 33h. bOm. I2s. 



sn 



-«« , . 



TILOOWm 

£1. fit* f • 

33 60 18 

60 



2030 
60 

121812 



2. Supposing a man to be 21 years old, how many seconds has he lively 
allowing 365 days 6 hours to a year ? Aru. 662709600 Mcoiuis. 



3. How many minutes from the comitiencemeat of the war between 
America and England, April 19, 1775, to the settlement of a general 
peace, which took place» January 20, 1783 ? Am. 4079160 mrnutef. 



ti 



{ '. i 



90 REDUCTION. 

4. lo 413280 minatefl lioir many weeln ? 



BmsT. II 1 
Jim. 41 wcdb. 



\ 



' I 



6. LONG mumtiB. 

6. Redace f 6 miles to barley corns, 

OP£Ri^TIOI7. 

16 Milet. 
8 

128 Fur/bngs. 
40 

6120 /2oi9. 
6^* 



26600 
2560 



28160 Yard*. 
3 



^448(>.^te; 

If 



J • 



^<i» itllto 






PROOF* 

3)3041280 
12)1013760 

3)84480' 

411)28160 

2560 
2 

4j0)512|0 

8)128 



l^Mik$. 



t Divide by 1 1 for 5| and piultiply 
the quotient by 2. The reason is be* 
cause h\ reduced to half yards is 11. 



Answer, 3041280 bar. corns. 
* To multiply by one half {{) it is only to take half the muftiplicand. 
.2. In 47520 feet how many leagues ? Ms. 3 Uagues. 




^CT. H. 1. 



iiEI>UCTIOW. 



# 



3. How many times ^bes Ihe wbeel wkieh i» 16 leet i indiM m circttm« 
ierence, turn rouod in the distance of 150 miles I 

Ans. 42810 times, and 18D>iQdi(e&pTer« 




A; 













fJ^^ 




il^' /^^ '-'^ «^^ 



4. Hoir aai^ tailey com will teadi roviid dia CHobe, it being SftO 



legneat 






Jm. 4765801600. 






rrfo 



4-^ 











Q<H^ ^^^yl ^ 



Ans. 2160 Poles. 

2. Iq 2862 rods how many acres? 



'».. 



^ nBWCTIOsN. » 

. .;: . .;. «. LAJiP m SqmRE MEASURE. 
1. lo 13 acres, 2 roods, hoW many poles i 

' OPEKATION.' •' ' 
Ac. R, 

13 2 

4 

54 

40 



SeciV' IL !• 






PROOF. 

410)2 ie|q 

4)64 

134(f^ 2/J. 



^7W. 17jJ. 3iJ. 12P 



a. 



7. SOLID MEASURE. 
1. In 1296000 solid inches how many tons of hewn timber? 

OPERATION. ^ 

6|0 ^ 
1728)1296000(76(0 
12096 



r ^ •' ^% 



8640 
8640 

00 



16 TonSf the Answer. 



PROOF. 

16 

60 



760 
1728 

6000 
1600 
5260 
750 



1 296000 [nchi 



[ 



» 



SE<rr.^II. I. ' ;- REDUGTION* . » 

S. In 5529600 solid inches, how many cords of wood ? At9^ 2&. 



S. How many solid inches in a cord ? ^^^ fXtt94L 



i' . 



> * A » » 4 



8, DflY MEASURE. 
i« in 75 bushels of coin how mimy pints ? 

OPERATION. PROOF. 

' 75 ' 2)48(K) 



t 

^ 



4 



300 



8)2400 



8 4)300 

2400 ISBwhib^ 

2 . 



> 



Am, .4800 p^5. 



2. In 9376 quarts how many bushels } Ms. 293r 



It would be needless to give examples of Reduction in all the weights 
and measures. The understanding which the attentive Scholar must 
already have acquired of this rule, by the help of the tables, will ever be 
sufficient for his purpose. 
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SUPPLEMENT TO REIMJCTION 



SBdT/lL^t 



I '"««• 



SUPPLEMENT TO REDUCTION. 



QUESTIONS^ 
1. What is RedactioD ? 
St. Of how many kinds is RedactioD ? What are they caOed ? Whe^^eiD 

do these kinds differ one from the other ? Which of the fimdameiital 

rules are employed in their operation ? 

3. How is Reduction Descending performed ? 

4. How is Reduction Ascending' performed ? 

tf. When it is re^^uired to know how rtmy sorts df cottt, weigUtl or 
measuMi$ of different values, of each an equal nQmber,.&re contained 
in any, other number of another kind, what is the method of pro* 
ceduref 

EXERCEES. 




I* Ihr 96* guineas, how many 
crowns ? 

Am. 253 crowM it 9d. over. 



2^r 

/I 



2. How many rbg^, Mch weigh* 
ing Bpwts. "Jgn. may be made of 
3Z&. £«r. iBtmts. Sgrr, of gold ? 

J}m. 168 










— H 



~m 
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Sect. II. 1* 



SUPPLEMENT TO REDUCTION. 



07 



8. There are 106/&. of silver) the profHerty of 3 men; of which A re« 
ceives 17/6. lOor. Idpwii* 19gri. of what remains, B shares \oz. 7gr«, so 
oflenas C shares ISpwts. What are the shates of B and C ? 

4Bns, B*i share bSlb. Boz» Bjroots* 5gr$. C*$ tkart Silb* 4ox* IBjmts 







'// 



J 7- -/'"'J:'. 



S-^' 

--^V 

T^^ 



I I'M ^ 







4? / t/ c?>^«-A/ >^<y.4j^ j»^a^^ 
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bS FRACTIONS. SpcT. 11. t 

J 2. FRACTIONS. 



WJ[{|BN |))Q Ahipg pr .tl^iDgs signified by figures are whoh onej, then the 
figures which signify them are called integers or whole numbers. But 
when only some parts of a thing are signified by figures, as two thirds of 
any thing, five sixths, seven tenths, ^c, then the figures which signity these 
paints of a thing being the expression of some quantity less than one^ are 

called FRACTIONS. 

Fractions are of two lands, Vulgar and Decimal; they are distinguish- 
ed by the manner of representing t^em ; they also differ in their modes of 
operation. 

VULGAR FRACTIONS. 

To understand Vulgar Fractions, the learner must suppose an integer 
\^or the number 1) divided into a number of equal parts ; then any number 
of these parts being taken would make a fraction, which would be re- 
presented by two numbers placed one directly over the other with a short . 
line between them thus, | two thirds, J three fifths, J seven eighths, ^c. 

Each of these figures have a different name and a different signification* 
The figure below the line is called th^ denominator, and shews into how 
many parts an integer, or one individual of any thing is divided — the figure 
above the line is called the numerator, and shews how many of those parts 
are signified by the fraction. 

For illustration, suppose a silver plate to be divided into nine equal parts. 
Now one or more of these parts make a fraction which will be represented 
by the figure 9 for a denominator placed underneath a short line shewing the 
plate to be divided into nine equal parts ; and supposing two of those parts 
to be taken for the fraction, then the figure 2 must be placed directly above 
the 9 and over the line (|) for a numerator, shewing that two of those parts 
are signified by the fraction, or two ninths of the plate. Now let 6 parts of 
this plate, which is divided into 9 parts be given to John, his fraction would 
be ^five ninths ; let 3 other parts be given to Harry, his fraction would be 
^ three ninths ; the^e would then be one part of the plate remaining still 
(5 and 3 are C) and this fraction would be expressed thus ^ one ninth. 

In this way all vulgiar fractions are written ; the denominator or number 
helow the line, shewing into how many parts any thing is divided, and the 
numerator, or number above the line, shewing how many of those parts 
are taken or signified by the fraction, * 

To ascertain whether the learner understands what has now been taught 
him of fractionsa, let us again suppose a dollar to be cut into 13 equal 
parts ;— let 2 of those parts be given to A ; 4 to B ; and 7 to C. rj^ j 

• ^ A's fraction p? ^ 

Required of the learner that he should write c B's fraction f^ ^ J -- , 

( £!'s fraction ^ j 'V 

U is frotn division only that fractrons arise in Arithmetical opemitms : 
the remainder after division is a portion of the Dividend undivided ; and is 
always the numerator to a fraction of which the Divisor is the Denominator, 
'i'he quotient is so many integers. 

The Aritltmetic of Vulgar Fractions is tedious and even intricate to be- 
ginners'. Besides they are not of necessary use. We shall not therefore 
cuter into any further consideration of them here. This difficulty arises 
< liiefly from the variety of denominators , for when numbers are divided 



Sect. II. *. DECIMAL FRACtlONS. ei) 

into different kinds, or pafts, they cannot be easily compared. This con- 
sideration gave rise to the invention of 

DECIMAL FRACTIONS. 

Decimal Fractions are also expressions of parts of an integer; of are in 
value something less than one of any thing, v/hatever it may he which is 
siffnitied bv them. 

' In decimals an integer, or the number one, as I foot, T dollar. T year, &cv 
is conceived to be divided into ten equal parts, (in tulgar fractions ^ an inte- 
ger may be divided into any number c^pctrts) aftd each 6f theSe p«lfts is sub- 
divided into ten lesser parts, and so oti. 1» this iv^y the denominatot to a 
decimal fraction in all cases, will be either 10, 100, 1000, or unity (1) 
with a number of cyphers annexed ; and this number of cypncrs wilhahvays 
be equal to the number of places in the numerator. Thus^ f^ fJ^ jfl//^ 
are Decimal Fractions, of which the cyphers in the denominator of each arc 
equal to the number of places in its own nnmerator. ^ . 

" As the denominator of a decimal fraction is always lO, 100, 1000, &c. 
** the denominators need not be expressed ; for the numerator only maybe 
'* made to express the true value ; for this purfioae it is anlj( required to 
""write the numerator with a point (,) before it, caned a iepdratrix, at the 
** left hand, to distinguish it from a whole number ; thus, j% is written ,6 ; 

To 7 »-^ ' » To >^o*^» ot^' ; 

When integers and decimals are expressed together. in the same sum, 
that sum is called a mixed number ; thus, 25,63 is a inixed number ; S^; 
or all the figures to the left hand of the separatrix bciiTg iptegers, and ,63 
or all the figures to the right hand of the same poiijt beiog decimals.' 

The first figure on the right hand of the decimal point signifies tenth 
parts ; the next, hundredth parts ; the next, thousandth parts, and so on. 

,7 seven signifies seven tenth parts. 
,07 — seven hundredth parts. 

,27 — two tenth parts and seven hundredth parts ; or twenty seven 
hundredths. 
,357 — three tenth parts, ^ve hundredth parts, and seven thoua* 
andth parts ; or 357 thousandths. 
6,7 — &ve, and seven tenth parts. 
5,007 —^ five and seven' thousandths. 

The • value of each figure from unity, and the decrease of decimals to^^^ 
ward the right hand may be seen in the following 

TABLE. 

tfi t/i td 

St. tit ■ ' ' 



*-* T3 'O "^ 

.o.2.§ S S S-5 « ^S'^ s § § § p S 
SaS 2 2 2 S «•= S S 2 2 2 



w ^Xi'OX! g CO rt 
fcl »jC " ^ ■*-• fl 



yj J3 >£3 .£3 CO eg n 



OX OX XO XO 

' 9 8 7 6 5 4 3^2 1,2 3 4 5 6 7 8 9 

Cyphers placed to the riglit hand of decimals do not alter their value.-* 
Placed at the left I'land they diminish their value in a tenfold proportion. 
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DECIMAL FRACTIONS. 



Skct. II. 2 



ADDITION OF DECIMALS. 

. RULE. 

*^ 1. Place the numbers whether mixed or pure decimals, under each 
-' other according to the value of their places.'* 

<* 2. Find their sum as in whole numbers, and point off so many places 
* for decimals as are equal to the greatest number of decimal places in any 
*' of the given numbers." 

EXAMPLES. 

t. What is the amount 6f 73,612 guineas, 436 guineas, 3,27 guinea?, 
'632 of a guinea, and 100,19 guineas when added together. 

The decimals are arranged from 
the separatrix towards the right 
hand, and the whole numbers from 
the same point towards the left hand. 
The greatest number of declina! 
places in any of the numbers is four, 
consequently four figures in the pro> 
duct must be pointed off for decimal-s. 



OPERATION, 

73,612 
436, 
3,27 
,8632 
100,19 



An$. 613,9352 gvtni*a«. 

2. 
345,601 
.S724 . 
63,1 
572,313 
7^5462 



3. Required the sum of 37,821 + 
646,36+8,4+37,325. 

An$. 629,896. 



4. What is the sum of three hun- 
('i 6d twenty-nine and seven tenths ; 
t'ltrty-seven and one hundred and 
M\'ty4wo thousandths ; and sixteen 
itundredtha, when added together? 

Ans. 367,022. 



5. Add six hundred and five thou- 
sandths, and four thousandth and 
thr£e hundredths ? 

5tm 4600,035. 



/^^ cnr , <T^J- 



A'ote.'^^When the numerator has not so many places as the denominator 
l.as cyphers, prefix so many cyphers at the left band as wiJI make up the 
(liifcct { so j-ff^ is written thus, ,005, &c. 



Sbct. U. 2. DECIMAL FRACTIONS. Tri 

SUBTRACTION OF DECIMALS. 

RULE. ' 

•* Place the numbers according to their value ; then stibtractis in whole , 
numbers, and point off the decimals as in Addition." 

EXAMPLES. 

1. From 716,325 take 81,6201. 2. From 119,1384 take 96,91. 

OPERATION. lUm* 23,2284. 

From 716,326 
Take 81,6201 



634,7049 



3. What is the difference between * 4. From 67, take ,92. 

287 and 3,1 1 5 ? Ans. 283»886. ; Bern. 66, 08. 



1 



/ 






% ^ 



*': ^ : . 



i. .J 






% 



All the operations in Decimal Fractions are ettretfielj easy ; the onlj^ 
liability to error will be in placing the numbers and pointing off the deci« 
mals ; and here care will always be security against mistakes. 

MULTIfUCATION OF DEOMALS. 

RULE. 

** 1. Whether they are miied numbers or pure decimals, place the fac- 
tors, and multiply them at in whole numbers." 

** 2. Point off so many figures from the product as there are decimal 
places in both the factors ; and if there be not so many decimal places 
in the product, supply the defect by prefixing cyphers.'' 

EXAMPLES. 

1. Multiply ,0261 by ,0035. In this example, the decimals in the 

OPERATION. two fitctors taken together are eight; 

9O26 1 the product falb short of this number 

,0036 by four figures, consequently, four 

' cyphers are prefixed to the le."* hand 

1305 of the product. 

783 



^00009136 Prodttcr. 



It 



DECIMAL FRACTIONS. 
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2. Multiply 31,72 by 65,3. 
Product, 2071,316. 

3 1,72 
6 5,3 




) 



^n 



r 



) 



w' 



4. Multiply ^% by ,04. 
Pr<wit«q(,.0248. 



3. Multiply 55,238 by 12,17 
Frocifwc^, 307,14646. 



Ju Multiply 17,6 by ,75. 
Producty 13,2- 



DUISION OF DECIMALS.^ . 
RULE. 



cc 



L Th£^ plaxses. of' decimal, parts in* tl!ledi^visoc and quotient counted 
together miiat be aljnraye equal to. those in the divideQd(»,tbereroKe divide as 
Id whole numberd, and from, the right hand of the quotient^ poiat oif so 
many places for decimals, as the decimal places in the dividehd exceed 
those in the divisor. 

" 2. If the placed^ of tbe quotient be not sa nrmtry as the rule requires, 
•upply the defect by prefixing cyphers Ito the left hand. 

*' 3. If at any time there be a remainder, or the decimal places in the 
divisor be more thai^ those in the dividend, cyphera may be annexed to the 
dividend or to the remainder, and the quotient carried on to any degree of 
exactness*" 



Divide 2,735 by 61, ^> 
operation. 

51,2)2,735(,05344t 
3,560 

■ / 

1750 
16361 

2140 
2048 

i» 

92 



'r. 



KXAMPLES. 



In this example there dXQfivedtc^mah 
in the dividend (counting, the two cy- 
phers which were added to the remain- 
der of the dividend after the first division) 
that the decimals in the divisor and quo- 
tient counted together may equal that 
number, a cypher is prefixed to the left 
hand of the quotient. 



I 



Sect. II. 2; 



DECIMAL FRACl^ONS. 



75 



In tlic division of decimals it is proper to add cy pliers so long as there 
continues to be a remainder, this however is not practised, nor is it neces* 
sarjr ; four or five decimals being sufficiently accurate for most calculatrons.. 

2. Divide 3156,293 by 25,17. 
quotient, J253+ 

JVoTP.. The separatHx^is omitted in 
Ihe answers to Uie examples ou. this 
page to exercise the scholar in phxcin«» 
it according to rule ; to this the In- 
structor should be particularly attet)- 
tive. 



4. Divide 17394B by ,375. 
Quotient, 463861 + 



6. Divide ,012 by ,005. 
Quotient, 24. 



3. Divide 5737 by 13,8- 
Quotieni, 4313o3-f- 



^ 6. Divide 2 by 53, f 
Quotient, 037+ 



y 
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REDUCnOPi OF DECIMM& 

CASE 1. 

TO REDUCE VULGAR FRACTIONS TO DECIMALS. 

RULE. 
AirvEX a cypher to the numerator and diride it by the denominatop; aa«r 
flexing a cypher coatiaaally to the remainder. The quotient will be the 
Je<:imal required. 

EXAMPLES. 

1. Reduce } to a 4ecimal. 2. Reduce | to a decimal 

OPERATION. OPERATION. 

5)3,0(,6 Ans. The numerator in these l)lfi{,l42B+An9^ 

3 operations is considered as 7 

an integer, and always re- ■■ 

quires the decimal point to 30 

be placed immediately af- 28 

ter it, the cyphers annexed occupy the places ^ ■ ■■ 

of decimals, the quotient must be pointed off 20 

according to the rule in division. 14 

60 
56 



3. Reduce |, |, and | to decimals. Aiuwers^ fiS ,5. ,75. 



4. Reduce ^y, fjV> ^^^ ih% ^^ <lecimal«. Ans, ,1923+ ,025 ,00797+ 



CASE 2. 

To reduce numbers of different denotmnaiions, as of Money, Weight and 

Measure to their decimal values, 

RULE. 

*' I. Write the given numbers perpendicularly under each other for 
* dividends, proceeding* orderly from the least to the grerUest. 
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4C 



it 



<C 
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*' II. opposite to each dividend on (he left hand, place such a namber 
for a divisor as^will bring it to the next superior denomination and draw 
a line perpendicularly between them. 

*' III. Begin with the highest «nd write the quotient of each division, as 
decimal parts on the right hand of the dividend next below it, and so on, 
tiH they are all used, and the last quotient will be the decimal sought." 

EXAMPLES. 
I Reduce lOf. 6^d, to the fraction of a pound. 

The given numbers arranged for the op- 
eration, all ^tand as integers. I then sup- 
j)ose 2 cyphers annexed to the 3(S,00) 
ivbich divided by 4, the quotient is 76, which 
,528125 Ans. I write against six in the next line, and the 
gum thus produced (6,75) I divide by 12, placing the quotient, (6625) at 
the right hand of the 10; lastly, 1 divide by 20 and the quotient (,528126) 
is the decimal required. 



OPERATION. 


4 


3, 


12 


6.75 


20 


10,5625 



2. Reduce 13s, 5-^(2. to the deci- 
mal of a pound. Ans, ,0729+ 



3. Reduce Hprvts. ligrs. to the 
decimal of an ounce. Ans» ,6291. 




CASE 3 

To find the vjihie of tniy given decimal in (he term$ of an integer. 

RULE, 

Multiply the decimal by that number which it takes of the next less de- 
nomination to make ove of that denomination in which the decimal is given, 
and cut off so many figures for a remainder to the right hand of the quo- 
tient, as there arc places in the given decimal. Proceed in the same man- 
ner with the remainder, and continue to do so through all the y>arts of the 
integer, and the several denominations standing on the left haad make the 
unswor. 



n 
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EXAMPLES. 

!. What is the ralue of ,528125 of 
a pound ? 

OP£RATION. 

. ,528125 

2 



Shillings 1 


0,5 


6 2 5 
1 2 


Fence 


6,7 


5 
4 



Farthings 3,0 



This question is the first example 
in the precediog; case inverted, by 
which it^ will be seen that questions 
in these two cases may reciprocally 
prove each other. 

The given decimal being the deci- 
mal of a pound, and shillings being 
the next less inferior denomination^ 
because 20 shillings make one pound, 
I multiply the decimal by 20, and cut- 
ting ofif from the right hand of the 
product a number of figures, for a 
remainder equal to the number of 



figures in the given decimal, leaves 10 on the lefl hand which are shillings. 
I then multiply the remainder, which is the decimal of a shilling by 12, and 
cutting bfif as before, gives 6 out the lefl band for pence ; lastly, I multiply 
(his last remainder, olr decimal of a penny by 4, and find it to be 3 farthings, 
without any remainder. ' It -^then appears that ,528 125 of a pound is in va- 
lue lOs. 6|rf. 



•V 



2. What is the value of ,73968 of 3. What is the value of ,768 of a 
a pound ? Ans, 149. 9^. jpoimd Troy ? 




., ':"f 






V 



^ ^} is the latit remainder, 680 reduced to its lowest terms. A fraction 
is said to be reduced to its lowest terms, when there is no number which 
will divide both the numerator and denominator without a remainder. — 
Thus, set to the fraction its proper denominator tVoT' ^^^" divide the nu- 
laerator and the denominator by any number which will divide them both, 
without a remainder, continue to do so as long as any number caa be found 
that v.iil divide them in that manner. 

4. 



T25 



T 7 
■25 



i> 
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QUESTIONS. 

1 . What are fractions ? 

2. What are integers or whole numbers ? 

3. What are mixexl numbers? 

4. Of how many kinds are fractions ? ^ 
3. How j^re Vulgar Fractions written ? 

a. What is signified by the denominator of a fractioQ} 

7. What is signified by the numerator ? 

8. How are Decimal Fractions written ? 

9. How do Decimals differ from Vul^r Fractions ? 

10. How can it be ascertained what the denominator to a Decimal Frac* 

tion is if it be not expressed ? 

11. How do cyphers placed at the lefl band of a DeciQcial Fraction affect 

its value ? 

12. How. are Decimals distinguished from whole numbers ? 

13. In the addition of Decimds what is the rule for pointing off? 

14« What is the rule of pointing off DecimsJs in Subtraction ? In Multi- 
plication ? and in Division ? 

15. In what manner is the reduction of a Vulgar Fraction to a decimal" 
perforiped ? 

t6. How are numbers of different denominations, as pounds, shillings, 
pence, &c. reduced to their decimal values ? 

17. If it be required to find the value of any given decimal in the terms 
of an integer, wha^t is the method of procedure ? 

EJCERCLSES. 

1. What is the sum of 79| 6| and la' Case 1. Ex, 3d, under Reduc- 
of I when added together. 

OPERATION. lion of decimal fractions, the Scholar 

79,5 

6,25 may notice that J, a and J reduced 

,75 

to decimals are, ,25, ,5 and ,75, 

When numbers, therefore, for ope- 

2. From 17 lake -J. 

OPERATION. rations in either of the fundamental 

75 Rules, arc incumbered with these 



86,50 Ans, 



16,25 7?c,7ift?7it7fr.* fractions J, J, -J, substitute for them 



m 



mtmmt 



78 



3L Maltiply 68i by 5f 

OPERATION. 

6 8,2 5, 
6,5 



3 4 12 5 
3 4 12 5 



SUPPLEMENT TO I'UaCTIO.S'S. Sect. If. 2. « 

their equivalent decimal fractions, 

that is, for J ,25 for | ,5 for } ,75 

then proceed according to the rules . 

already pren for these respective W^ 

operations in decimal fractions. 



3 7 5, 3 7 5 Product. 
4. Divide 26^ by 2f 

OPERATION. 

2,5)26,25(10,5 (iuoHmt. 
25 



125 
125 



Many persons are perpleted by occurrences of a similar nature to the 
examples above. Hence is seen in some measure the usefulness of frac* 
tions, particularly decimal fractions. The only thing necessary to render 
any person adroit in these operations is to have riveted in his mind the 
rules for pointing as taught and explained in their proper place3. They ave 
not burthensome ; every scholar should have them perfectly committed. 

5. If a pile of wood be 18 feet A cord of ivoed is 12& solid leet ; 
long, 21^ wide, and 7 J high, how the proportions commonly assigned 
jnany cords does it contain ? are, 8 feet In length, 4 in breadth, 

Jns. \% eordsy 68/eet,* 432 inches^ asfird 4 in height. 

The contents of a load or pile of 
woefd of any dimensions may be found 
by multiplying the lengta by the 
breadth, and this product by ,the 
height ; or, by multiplying the 
length, breadth and height into each 
other. The last product divided by 
128 will shew the number ot cords, 
the remainder, if any, will be so 
^ y « many solid feet. 



/ , 



* The 432 inches is tha fraction, ,25 of a foot, vfihied accordinj; to Caw 3, Rcduclion 
peciHia! Frantioii5. 
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^^ If aiload of wood be 9 feet long, 7. What is the yalue of »725 of a 
3^ feet wide, and 4 feet high, how day? M$. 11 krs* 24 min, 

many square feet does it contain ? 

^n», 120 feetf which are tx»o fett 
short of a cord. 



8. What is the value of ,0625 of a 9. Reduce SCvU Oqrs. lib. Boz^ 
shilling 2 An9. SfartkingB, to the decimal of a ton. 

Ans. ,153348214- 



!• • 



. ■ <•. 



\ i 



10. Reduce 3 farthings to the dec!* 1 1 Raduce fh to a decimal frac< 
mal of a shilling 7 jjn^. ,0625. tion. J2n« 0125. 
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4 3. FEDERAL MONEY. 



Federal Money is the coin of the United States, established by Con- 
gress, A. D. 1786. Of all coins this is the most simple, and the operations 
in It the most easy. 

The dbnominatioDs are in a decimal proportion^ as exhibited in the fol- 
lowing" 

TABLE. 

10 Mills \ r Cent, 

10 Cents f 1 1 Dime, 

10 Dimes ^ j Dollar, tnarlzed thvs, $ 

10 Dollars ) ( Eagle. 

The e repression of aoy sujb in Federal Money is shnply the eKpressfmi of 
a mixed number in deciuftl fra£tiQcns. A ^Ibar is the Unit Money ; dollars 
therefore miist occupy the place of units, the less denominations, as dimes, 
(•ents, and mills, are decimal parts of a dollar, and may be distinguished 
from dollars in the siune way as any other decimals by a comma or separa- 
Vix. All the figures to the left hand of dollars, or beyond units place are 
eagles. Thus, 17 eacies, 6 dollars, 3 dimes, 4 cents, and 6 mills are 
written — : ' • T /. 



m xn 



u u 
1 S^5 



H-1 L-. "*-• G ^ 

»—, r^ 'S; 



Of these, four are real coins, and one is imaginary. 



3 g * • -5 S § The real coins are the Eagle, a gold coin ; the Dol- 

c 



u DC-< 



gag lar and the Dime, Silver coins ; and the Cent, a copper 

„ — -^ IX cf ^^^^' "^^® ^^*'^ *^ ^^y J°^^gJ°2i^^y> there being no piece 

^ ^-^ C -^ of money of that denomination. 

S o ®^ o g There* are half eagles, half dollars, double dimes, 

To M ">" *" •- half dimes, and half cents, real coins. 

^ ' 'o .§ g rS 
^-•"^^Q O Q ^ 

1 7 5,3 4 6 

These denominations, or different pieces of money, being in a tenfold 
proportion, consequently any sum in Federal Money does of itself exhibit 
the particular number of each different piece of money contained in it. 
Thus, 176,346 {seventeen eagles, five dollars, three dimes^four cents, six mills) 
coutaki 175346 mills, 17534 j% cents, 1763 yW dimes, 176 ,%V^ dolls. 
17 -jVAV eagles. Therefore, eagles and dollars reckoned together, ex- 
press the number of dollars contained in the sum ; the same of dimes and 
cents ; and this indeed is the usual way of account, to reckon the whole 
£um in dollars, cents, and mills, thus : 






S175 34 6 , 

The Addition, Subtraction, Multiplication and Division of Federal Monej 
is! performed in*ali respects as in Decimal Fractions, to which the Scholar 
i- ref3rre(i foi* (he use ofniip'; in these oDeralions. 
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ADDITION OF FEDERAL MONEY. 

I. Add 16 Eagles ; 3 Eagles, 7 Dollars 5 Ceats ; 26 DoJlan, 6 Dimes, 
4 Cents, 3 Mills ; 75 Cents, 8 Mills, 40 Dollars^ 9 Cents together. 

S. If I am indebted 59 dollars, 112 
dollars, 98 cents, 113 dolls. 15ct8. 16 
dollars, 21 dollars, 50 cents, 200 dol- 
lars, 73 dollars, 35 dollars, 17 cents, 
75 dollars, 20 dollars, 40 dollars, 33 
cents and 16 dollars. What is the sum 
which I owe 1 An$. {781 13. 





OPERATION. 






• 

C5 


•> 

•i 


• 


i 


N^V^/ 










1 6 


0, 








3 


7, 





5 




2 


6, 


6 


4 


3 




> 


7 


5 


8 


4 


0, 





9 





$2 6 4, 5 4 1 



Or the sums may be all reckoned 
in dollars, cents and mills, thus, 

... 

•» «»> •! 

"*■*» >■» >"** 

gl60 
37 05 
26 64 3 
75 8 
40 09 



{264 54 1 

Accountants geaerally omit the comma, and distiogiiish cents trom ioUan 
ny setting them apart from tke doUara. 



SUBTRACTION OF FEDERAL MONEY. 

1. From {863, 17 take {69, 82.. 2. From {681 take {57,63, 

OPERATION. Remainder, {623}37* 

8 6 3, 1 7 
6 9, 8 2 



Remainder^ 7 9 3, 3 6 



W MULTIPLICATION OF FEDERAL MONEY Sect. II. 5. 

MULTIPUCATIOJSr OF FEDERAL MONEY. 
t. If flour be $\Qfib per barrel, what will 27 barrels cost ? 

OPERATION. 

1 Oy 2 5 Point off the decimaQs in the pro- 

duct according^ to the rule in Multi- 
plication of decimals ; if at any time 
there shall be more than three de • 
cimal figures, adl beyond mills or ttie 
third place, will be decimal parts of 
a mill. 









2 7 


s 


7 



1 
5 


7 6 




^2 7 6, 7 SAn^. 

2. MultipTy J76,35 by ^37,46. 
Product, J2fi60,0710. 



3. Multiply ^24,676 by J13,63, 
Product, $336, 320 fi^. 



DIVISION OF FEDERAL MONEY. 
1. If 2728 bushels of wheat cost ^2961, how much is it per bushel? 

OPERATION. 



Bushels. Dolls. D, d. c. m. 
27S>8)2961(1, 8 6 Ans. 
2728 



23300 
21824 



When the dividend consists ol 
dollars only, if there be a remain- 
der after division, cyphers must 
be annexed as in division of deci- 
mals. 



14760 
13640 

1120 

2. Divide J3766 equally amon^ 
13 men ; what will each man re- 
ceive ? Ans. ^5288,923. 



3. Divide $16,76 by 27. 

Quotient. 62 cents. 



J 



.1 
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SUPPLEMENT TO FEDERAL MONEY. 



QUESTIONS. 

1. What is Federal Money ? When was its establishment, and by what 

authority ? 

2. What are the denominations in Federal Money ? 

3. Which is the Unit Money ? 

4. How ar^ dollars distinguished from dimes, cents, and mills ? 

5. Wha^pIaces do the different denominations occupy, from the decimal 

point ? • 

6. How is the addition of Federal Money performed ? Subtraction ? 

Multiplication ? Division ? 

EXERCISES. 



1. A man dies, leaving an estate 
of ^7 1600, there are demands against 
the estate of g!39876,74 ; the residue 
is to be divided between 7 sons ; 
what will each one receive ? 

Ans. $4531 89ct^ 



3. What will 3 hogsheads of sugar 
cost, eacli weighing 3Cwt, 2qrs. lib. 
at IGcts. Itnills per lb. ? 

Ans. $199,899. 



2. A man sells 1225 bushels of 
wheat at {1,33 per bushel, and re- 
ceives $93,76 for transportation; • 
what does he receive in the whole ? 

Am. $1723,01. 



4. Divide «even thousand six doV 
lars, one cent and three mills, by 
five hundred seventy six dollax^ 
thirty four cents and two miDs.^ MHCnT 
I /vC-5^ . Jin.. $12,165. 
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} 4. EXCHANGE. 



Exchange is the giving of the bills, money, weight, or measure of one 
place or country, for the like value in the bills, money, weight or measure 
of another place or country. 

Note 1. The Currencies in the New England States, and in Tirrinia, are the same 
and will be all comprehended under the term JV. E. eurrenei/ ; those of New-York, North 
Carolina and Ohio, are the same, and wilt be comprehended under the term JV*. York 
Currency ; those of N. Jersey, Pennsylvania, Delaware and Maryland, are the same, and 
will all be comprehended under the term Perm. Currency. 

Note 2. It will be sufficient perhaps in most cases, that the pupil be required to work 
this rule iu the currency of that State only to which he belongs. 

CASE 1. 

To change JSTew- England^ ^c. and New^York^ 4*c. Currencies to Federal Money* 

RULE. 
Set down the pounds, and to the right hand write half the greatest even 
number of the given shillings : then consider how many farthings there are 
contained in the given p^nce an^ farthings, and if the sum exceed 1^, in- 
crease it by 1, or if it exceed 36, increase it by 2, which sura set down to 
the right hand of half the greatest even number of shillhigs before written, 
remembering to increase the second place, or the place next to shilhngs 
by 5, if the shillings be an odd number ; to the whole sum thus produced, 
annex a cypher, and divide the sum by 3, if it be JV. England currency, 
and by 4 if it be Ne^-York; cut off the three right hand figures in the 
(juotient, which will be cents and mills .; the rest will be dollars. 

EXAMPLES. 
1. Change j£47 1$, lOfi. to dollars, cents and mills. 

OPERATION. 

So5 ii ^^ ^^ example to the right hand of pounds 

S S 2 (47) I write 3, half the greatest even numbor 



3«^ 



ja 



1^ -^ 



2 of the given shillings(7) ; the farthings in lO^c?. 



<2 § ^ (43) increased by 2 (46) because exceeding 

® g ^3 36 and the second place increased by 6 be- 

^ g o cause the shillings were an odd number, make 

S ^ 5j PQ 95, which sum written to the right hand of the 

I — -^3 g 3, a cypher annexed, and the sum divided by 3 

y^ e§ c gives the answer 157 dollars ^ 98 cents^ and 3 milh 

'fl « *.£ 2 rt for vY. England currency; the same sum (473950) 

o ^ "§ a 53 divided by 4, gives 118 dollars, 48 cents, 7 mills 

^ £ "5 i)'gH ^^^ '^' ^^^^ currency. 



9i QJ 



Divide by3) 4 7 3 9 3 



Dolls. 1 5 7,9 8 3 

ff there be no 3hlUins;Sf or only 1 shilling in the given mm, so ifiere be no even number ^ 
write a cypher in place of half tlie even number of shillings, then proceed with the pence 
and farthings as in other cases. 

If pounds oiUy are given to be changed, annex a cypher and divide as before, the quotient 
'will be dollars. If there be a remainder, annex 3 more cyphers and divide, the quotient 
wilt be cents and mills. 

(/* pounds and an even number of shillings only be given, to the pounds annex half the 
even niinibor of shillings, divide as before, and the (|uotient will be dolian 
^ litlin practice will make these operations extremely easy. 
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2. In £763 JST. E. and JV. Y. cur- 
rencies, how many dollars, cents, and 
mills ? 

Ans. $2543 SScts, 3m. JV*. E. cur. 

1907 ^0 A". F. — 



3. In £17 Is. 6J(?. how many 
dollars, cents and miUs ? 

j^. ^66 92 3. A'. £. CMr. 
42 69 2. JV F. 



4. In £109 35. 8rf. how many 
dollars and cents ? 

Ans. $363,94 X. E, cur. 
272,95 JV. F. — 



6. In £86 6s. b^d. how many 
dollars, cents and mills ? 

Ans. $287,740 J^. E. cur. 
216,805 JSr. F. — 



6. Exchange £l Is. lOJd. to 
Federal Money. 

Ans. $3,646 A*. E. cur. 
2,735 A". F. — . 



7. Exchange £10 A^d. to Fede 
ral Money. 

Ans. $33,396 JV. £. cwr. 
26,047 JV. F. — 



8. Exchange £103 to Federal 
Money. 

Ans. $343,333 A. E. cur. 
267,60 JV. F - 



9. Exchange 2JJ. to Federaf 
Money. 

Ans. Sets. 6m. JV. E. cur 
2— ' 7— Ar V _ 



CASE 2. 

To Exchange Federal Money to New-England and New-York Currencies. 

RULE. 

If there he no mills in the given sum, redace it to mills hy annexing cy- 
phers ; multiply the given sum by 3, if it be required to change it to N. E. 
currency ; but if to the currency of N. York, by 4 ; cut off the four right 
hand figures, which will be decimals of a pound, the left hand figures will 
be the pounds. To find the value of the decimals, double the first figure 
for shillings, and if the figure in the second place be 6, add another shilling, 
then call the figures in the second and third places, after deducting the 6 
ill the second place, so many farthings, abating 1 when they are above 12, 
and 2, wlien thev are abovo. 36. 



} 
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EXCHANGE. 
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EXAMPLES. 

1. Change 255 dollars, 40 cents, 6 mills, to pounds, shillings, pence and 
farthings. 



OPERATION. 

2 5 5 4 6 
3 



OPERATION. 
5 4 6 

4 



2 5 



7 6|6 2 1 8 1 2|1 6 2 4 



Ans. £76 12*. 5d. 
)V. £. our. 



Having multiplied and cut 
off the lour right hand fig- 
ures as the rule directs, to. 
find the value of the figures 
cut off, I double the first 
figure (G) A". E cur. which 
gives 12 for shillings; the 



£102 3«. 3d. 
JV. Y. cur. 
figures in the second and third places (21) ahating 1 for being over twelve 
(20) are to be considered so many farthings, which reduced to pence arc 5. 

The 35. Sd. JST. F. cur. are obtained af^er the same manner. The dou- 
ble of the first figure cutoff (1) is 2, and because the figure in the second 
place (6) is more than 5, 1 add another shilling, making 3*. then the figures 
in the second and third places (62) afler deducting the 5 for 1 shilling from 
the 6, are 12, which^ reduced to pence are 3. 

The 8 and the 4 in the fourth places, being something less than one far- 
^hing, are lost, not being reckoned. 

Jf there be neither cents nor mills, that is, if the given sum be dollars, mul- 
tiply by 3 and cut off one figure only. 

2. In |J392,75 how many pounds, 3. In ^39,635 how many pounds^ 

shilhngs, pence and farthings ? shillings, pence, &c. ? 

Ans. £,m 16s. ed. JV. E. cur. Ans. £11 175. 9irf. A". E. cur. 

167 2 A". F. — 15 17 1 JV. F. cur. 



4. , Exchange 134 dollars 65 cents 
to pounds, shillings, pence and iar 
things. 

-^rw. £40 75. lOJrf. JV. JE. cur. 
63 17 2* JV. F. cur. 



5. Exchange 684 dollars to pounds 
and shillings. 

Ans. £205 45. A*". E. cur. 
273 12 JV. F. cur. 



6. Exchange 71 cents to shillings, 
pence, to. 

Ans. 4s. 3d. JV. E. €ur. 
5 8i A' 7. cur. 



7. Exchange \3cts. 7m. to pence 
and farthings. 

Ans. ^^d. A". E. cur. 
Vdd, X. Y. cur. 
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CASE 3. 

To change JSTew- Jersey, Pennsylvania, Delaware and Maryland Currency to 

Federal Money. 

RULE. 

Reduce the given sum to pence, annex a cypher, divide these pence by 
9, and add the qnotient ib the pence ; from the sum point oflf thcee figures, 
which.wiJI be cents and mills ; those to the left hand will be dollars. 

If there are farthings in the givejk. sum, in place of the cypher annex 2 for 
1 farthing ; 5 for 2 farthings ; 7 for 3 farthings, and proceed as before. 

If the given sum be pounds only, multiply by 8, annex 3 cyphers to the 
product, and divide by 3 ; the quotient will be the answer, pointing oflf the 
':hree right hand figures for cents and mills. 

EXAMPLES. 
1 Change £17 l^. 6^d. to Federal Money. 

20 I first reduce the given sum to pence, to 

■ which (4098) I annex the figure 6 for 

341 ^ the ^d, and divide by 9 ; the qnotient add- 

12 ed to the pence and the three right hand 

Mgures pointed oflf give the answer, 45 



9)40985 dollars, 53 cents and 8 mills 

4553* 



Ms. 45,638 

* This quMicnt figure (3^ might with propriety have been pat down 4, the O's in 85 
roming so uear producing it, and it would have beeo nearer the troe value ; the mills in 
the answer v^ould then have been 9 m place of 8. 

2. In £109 3^. Sd. how many del- 3. Change £736 to Federal Mcme}; 
: "s, cents and miDs ? Ms. ^1962,666. ■ 

Ans. ]{291,155. 



4. In £S6 €s. 5Jd. how many 5. Change 6|rf. to Federal Honey* 
dollars, cents and mills ? Ans. lets. 4 mills^ 

Ans. ^230,191. 
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CASt 4. 

To change Federcd Money to JSfew-Jeraey, Pennsylvania, Delaware and Mary- 
land Currency. 

RULE. 
If there be no mills in the given sum, reduce it to mills by annexing cy- 
phers, subtract one tenth of itself, the remainder, except the rignt hand 
figlire, will be pence, which must be reduced to pounds ; to finu the value 
3f the right hand figure, if it be 2, reckon 1 farthing ; if 5, reckon it 2 far* 
Jiings ; if 7, reckon it 3 farthings. 

rfoT£. — Subtracting the tenth of the given sum fi-om itself may be done in this man- 
ner : — Suppose the sum 6462. Write the given sum under itself, removinz 
6 4 5 2 the figures one place towards the right hand and dropping the right hand 
6 4 5 figure ; s^btract and the remainder wul be the sum required. 



5 80 7 

EXAMPLES. 
1. Chaoige Jj45,538 to pounds, shillings, pence and farthings. 

OPERATION. This is the first example in the former Case 

45,538 inverted* Having subtracted one tenth of the 

4,553 given sum from itself in the manner directed in 

— — — the note above, the right hand figure in the re- 

12)4098|5 mainder (5) being to be reckoned 2 farthings, I 

■ set it down fti the answer ^d. — the other figures 

2|0)34|1 of the remainder (4098) being pence, I divide 

jSn^. £17 U, S^, by 12, in doing which there is a remainder of 6, 

which are pence ; these I also set down in the 
answer. The shillings (341) divided by 20, cutting off one figure iTom 
the ditisor and one from the dividend as is usually practised in reducing 
shillings to pounds, give £17, and the 1 cut off from the dividend is 1 
shilling, which completes the answer. 



$. Change $135 to pounds, &c. 3. Change $287,74 to pounds 

4ns. £50 12s. 6d. Ans. £107 18». O^d, 
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To change the New^England to the New-York currency ; add one third. 

To chaHge the JSTew^Xork to the Xew-England currency; subtract one 
fourth. 

To change the New-England to the Pennsylvania currency ; add one fourth. 

To change the Pennsylvania to the New -England currency ; subtract one 
Mb. 

To change Uie New-York to the Pennsylvania currency ; subtract one six- 
teenth. 

To change the Pennsylvania to the New-York currency? add one fifteenth. 



SUPPLEMENT TO EXCHANGE 

t 

QUESTIONS. 

1 . What is Exchange ? 

2. How do you change N. England 2. How do yod change Pennsyl- 
and Virginia currencies to Fed- vania, &c. currency to Fede- 
eral Money ? — New- York cur- ral Money ? 

rency ? — and • wherein consists 
the difference? 

3. If pounds only are given to be 3. If there are farthings in the 
changed, how do j'ou proceed ? given sum, how do you proceed ? 

4. When there are no shillings, 4. If the given sum be pounds 
or only one in the given sum, only, how do you proceed ? 
how do you proceed ? 

5. How do you change Federal 6. How do you change Federal 
Money to N. England currency ? Money to Pennsylvania, &c. 
N. York currency ? — ^Wherein currency ? 

consists the difference ? 

6. How do you change New-England 4o New- York currency? — New 
York to New-England? — New-England to Pennsylvania? — Pennsylvania 
to New-England ? — New-York to Pennsylvania ? — Pennsylvania to New- 
York currency ? 

M 
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r 



EXtROSES. 

1. In £36 1«. 6Jd. N. Eng. cwr. or £48 2*. Oi^. N. York cur. or £45 
15. ] lc2. PenD. cur: how many dollars, cents and mills ? 

^iw. jj 120,267 N. E. cwn— J! 120,256 N.Y. cttr.— $120, 265 Penn. cur. 

Note. — ^In making the exchange from one currency into another there -will frequently 
be the loss oi jome fractions of a farthing ; for this reason when the exchange is agaia 
made into Feclerat Money, there will be the Biiference of some mills in the answers 
obtained. 

2. Change £180 12*. N. E. cwr.- to N. Y. ctir. Penn. cur. and to Federal 
Money. 

Jins. £240 \Q$. N. Y. cwr.-— £225 16*. Penn. c«r.— $602 F. Money. 

3. Change $150,25 to N. England, N. York, or Penn. cur. accordingly 
as the pupil may hare been instructed in oihe or the other, or all of 
these rules. 

Arts. £46 1*. 64. N. E. cttr.—£Gq,is. N. Y. cwr.— £56 Ss. lO^d. Penn. cur 

4. Let the pupil be required to change the sums in New- York and in 
Pennsylvania currency in the above answer, to New-England currency ; 
the same in New-England and in New- York to Pennsylvania currency ; 
and the same in New-England and Pennsylvania to New- York currency, 
the answers of which will reciprocally prove each other. 

5. Change $345,625 to N. Eng. or N. York, or Penn. currency. 

Ms. £103 13s. 8J(f. N. E. ciir.— -£138 6*. N. Y. cur.-— £129 12*. ^d 
Penn. currency. 



fins. As. 6d. N. E. cur. — 6s. N. Y. cur. — 6*. 7|J. Penn. cur. 



6. Change 75 cents into N. E. or N. Y. or Penn. cur. 



7. Change £46 1*. Sd. N. E. cur. or £60 2*. N. Y. cur. or £66 6*. lO^d 
Penn. cur. to Federal Money. Ans. $160,26. 

8. Change 4*. 6d. N. E. cur. or 6*. N. Y. cur. or 5s. 7^rf. Penn. cur- 
rency to Federal Money. ' Ans> 75 cents. 

9. Change £46 10*. 6irf. considered in either currencv to Federal Money* 

Ans. $ 1 55,09 N. E. cur.--$ 11 6,3 1 7 N. Y. cur.'-^$ 1 24,072 Penn. cur. 

10. Change $167 to N. E. orN. Y. or Penn. currency. 

Ans. £50 2*. N. E. cur.— £66 16*. N. Y. c«r.— £62 12*. .6 J. Penn. cur.- 

« 

11. Let the pupil be required to change the sums in New- York and 
Pennsylvania currency, in the above answer, to New-England currenc}', 
&fiC. as in the 4th exercise above. 

1 2. Change G^d. to Federal Money. 

Ans. 9 cents N. E. cur. — 6 cents 7 mills N. Y. cur. — ^7 cents 2 mills Peno« 
currency, 

13. Change £263 to Federal Money. 

Ans. $876,666 N. E. cur.^$657,50 N. Y. cwr.— $701,333 Penzu ckt. 
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TABLE 

FOR REDUCING NEW-ENGLAND CURRENCY TO FEDERAL MONEY. 








shill. 


shill. 


shill. 


shill. 


shill. 







1 


2 


3 


4 


5 


Pence. 


Cts. M. 


a*. M. 


Cts, M. 


Cts. M. 


a^. M. 


Os. m: 







16 7 


33 3 


50 


66 7 


83 3 


1 


1 4 


18 1 


34 '7 


51 4 


68 1 


84 7 


2 


2 8 


19 6 


36 1 


52 8 


69 5 


86 1 


3 


4 2 


20 9 


.37 6 


54 2 


70 9 


87 5 


4 


5 6 


22 3 


38 9 


55 6 


72 3 


88 9 


6 


.7 


23 7 


40 3 


57 


73 7 


90 3 


6 


8 3 


23 


41 6 


58 3 


75 


91 6 


7 


9 7 


26 4 


43 


59 7 


76 4 


93 


8 


11 1 


27 8 


44^ 4 


61 1 


77 8 


94 4 


9 


12 6 


29 2 


45 8 


62 3 


79 2 


95 8 


10 


13 9 


30 6 


47 2 


63 9 / 


80 6 


97 2 


11 


J6 3 


32 


48 6 


65 3 


82 


98 6 



TABLE 

FOR REDUCING NEW-YORK CURRENCY TO FEDERAL MONEY. 









shill. 


shill. 


shill. 


shiil. 


shill. 







1 




3 


4 


5 


Pence, 


Cts. 


M. 


Cts, M, 


Cts, M. 


Cts. M, 


Cis. M. 


Os, M. 









12 5 


25 


37 5 


60 


62 5 


1 


1 





13 5 


26 


38 5 


51 


63 6 


2 


o 


1 


14 6 


27 1 


39 6 


52 1 


64 6 


3 


3 


1 


15 6 


28 1 


40 6 


53 1 


65 6 


4 


4 


2 


16 7 


29 2 


41 7 


54 ,2 


66' 7 


. 5 


5 




17 7 


30 2 


42 7 


55 'k 


67 7 


6 


6 


2 


18 7 


31 2 


43 7 


56 2 


68 7 


7 


7 


2 


' 19 7 


32 2 


44 7 


57 2 


69 7 


8 


8. 


3 


20 8 


33 3 


45 8 


58 3 


70 8 


9 


9 


3 


21 8 


34 3 


46 8 


59 3 


71 8 


10 


10 


5 


23 


35 5 


48 


60 5 


•73 


11 • 


11 




24 


36 5 


49 


61 5 


74 



To fiQd by these Tables the Cents and Mills in any sum of shillings and 
pence under one dollar, look the shillings at top, ancTthe pence in the left 
hand column ; then under the former, and on a line with the latter, will bft 
found the cents and mills ,«onojbt 
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TABLE 

FOR REDUCING THE CURRENCIES OF THE SEVERAL UNITED STATES TO 

FEDERAL MONEY. 





- 


N. Haonp. 


■ 


N. Jersey, 


• 






Mass. 


New- York 


Pennsylva'a 


S. Carolina 9 






Rh. Island. 


and 


Delaware, 


and 






Conn, and 


N. Carolina. 


and 


Georgia. 






Virginia. 




Maryland. 




• 


D, cts» m. 


D, cts, in. 


D, cts. m. 


D, cts. m. 


1 J 


: 1 


, 3 


> 3 


, 3 


, 4 




' 2 


, 7 


, 5 


. . 6 


, 9 


& j 


> 3 

I, 


, 10 


, 8 


, 8 


, 14 


'^ 


1 


, 14 


, 10 


, 11 


, 18 




2 


, 28 


, 21 


, 22 


, 36 




3 


, 42 


, 31 


, 33 


«, 64 




4 


, 66 


, 42 


, 44 


, 71 


• 


5 


, 69 


, 62 


, 66 


, 89 


g- 


6 


, 83 


, 62 


, 67 


,107 




7 


, 97 


, 73 


, 78 


,125 




8 


,111 


, 82 


, 89 


,143 




9 


,125 


, 94 


,100 


,161 




10 


,139 


,104 


,111 


,179 




L n 


,163 


,114 


,122 


,196 




1 


,167 


,125 


,133 


,214 




2 


,333 


,260 


,267 


,429 




3 


,500 


,375 


,400 


,643 




4 


,066 


,600 


,633 ' 


,867 




6 


,833 


,626 


,667 


1,071 




6 


1 ,000 


,760 


,800 


1,286 




7 


1,167 


,876 


,933 


1,600 


• 


e 


1,333 


1,000 


1 ,067 


1.714 


9° 

3 ** 


9 


1,600 


1,126 


1,200 


1,929 


10 


1,667 


1,260 


1,333 


2,143 


•— < 


11 


1,833 


1,375 


1 ,467 


2,357 


C/3 


12 


2,000 


1,600 


- 1 ,600 


2,671 




13 


2,167 


1,626 


1,733 


2,785 




14 


2,333 


1,760 


1,867 


3,000 




15 


2,600 


1,875 


2,000 


3,214 




16 


2,667 


2,000 


2,133 


3^428 




17 


2,833 


2,125 


2,267 


3,643 




18 


3,000 


2,260 


2,400 


3,857 




19 


3.167 


2,376 


2,533 


4,071 
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V 

TABLE 

FOR REDUCING THE CURRENCIES, &c. CONTINUED. 





New-Hamp. 


New- York, 


New- Jersey, 


S. Carolina^ 




&c. &c. 


&c. 


&c. 


&c. 


£. 


D, c. m. 


D. c. m. 


D, c, m. 


D. c. m. 


1 


3,333 


2,5 


. 2,666 


4,286 


2 


6,667 


5,0 


5,333 


8,671 


3 


10,000 


7,5 


8,000 


12,867 


4 


13,333 


10,0 


10,667 


17,143 


5 


16,667 


12,6 


13,333 


21,429 


6 


20,000 


15,0 


16,000 


25,714 


7 


23,333 


17,6 


18,667 


30,000 


8 


26,667 


20,0 


21,333 


34,286 


9 


30,000 


22,5 


24,000 


38,671 


10 


33,333 


26,0 


26,667 


42,867 


20 


66,667 


50,0 


63,333 


85,714 


30 


100,000 


75,0 


80,000 


128,671 


40 


, 133,333 


100,0 


106,667 


171,429 


50 


166,667 


125,0 


133,333 


214,286 


60 


200,000 


150, 


160,000 


257,143 


70 


233,333 


175, 


186,667 


300,000 


80. 


266,667 


200, 


213,333 


342,867 


90 


300,000 


225, 


240,000 


3§6,714 


100 


333,333 ' 


250, 


266,667 


428,571 


200 


666,667 


500, 


533,333 


857,143 


300 


1000,000 


750, 


800,000 


1285,714 


400 


1333,333 


1000, 


1066,667 


1714,286 


600 


1666,667 


1250, 


1333,333 


2142,857 


• 600 


2000,000 


1500, 


1600,000 


2571,429 


700 


2333,333 


1750, 


1866,667 


3000,000 


800 


2666,667 


2000, 


2133,333 


3428,671 


900 


3000,000 


2250, 


2400,000 


3867,143 


1000 


3333,333 


2500, 


2666,667 


4285,714 



TABLE 

FOR REDUCmG FEDERAL MONEY TO THE CURRENCIES OF THE SEVERAL 

UNITED STATES. 







New-Hamp. 


New- York, 


N. Jersey, 


S, Carolina, 






&c. kc. 


&;c. 


&c. &c. 


&c. 






DOLL. 6s. 


DOLL. Ss. 


DOLL. Is, 6d. 


DOLL. 4s. 6d. 




D. cts. ^ 


^. 5. d. g. 


jj, s. d. g» 


j^. s, d, g. 


£. s, dm g» 




,01 


3 


1 


1 


.2 




,02 


1 2 


2 


1 3 


1 




,03 


2 1 


3 


2 3 


1 3 




,04 


3 


3 3 


3 2 


2 1 




,06 


3 2 


4 3 


4 2 


2 3 




,06 


4 1 


5 3 


6 2 


3 1 




,07 


5 


6 3 


6 1 


4 




,08 


6 3 


7 3 


7 1 


4 2 




,09 


6 2 


8 3 


8 


5 




.10 


7 1 


9 2 


9 


6 2 
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TABLE 

FOR REDUCING THE CURRENCIES, &c. CONTINUED. 



• 


New-Hamp. 


New-York, 


New-Jersey, 


S. Carolina, 




&c. Lc. 




&c. 


&c. 


kc. 




UolL cts. , 


£, $, d. 


9- 


£. 


s, d. q. 


£, 5. d, g. 


£. B. 


d, q» 


,20 


1 2 


2 




1 7 1 


1 6 




11 1 


,30 


1 9 


2 




2 4 3 


2 3 


1 


4 3 


,40 


2 4 


3 




3 2 2 


3 


1 


10 2 


,60 


3 







4 


3 9 


2 


4 O 


,60 


"S 7 


1 




4 9 2 


4 6 


2 


9 2 


,70 


4 2 


2 




5 7 1 


5 3 


3 


3 1 


,80 


• 4 9 


2 




6 4 3 


• &0 


3 


8 3 


,90 


5 4 


3 




7 2 2 


6 9 


4 


2 2 


1 


6 







8 


7 6 


4 


8 


2 


12 







16 


15 


9 


4 


3 


18 





1 


4 


12 6 


14 





4 


1 4 





1 


12 


1 10 


18 


8 


5 


1 10 





2 





1 17 6 


1 3 


4 


6 


1 16 





2 


8 


2 5 


1 8 





7 


2 2 





2 


16 


2 12 6 


1 12 


8 


a 


2 8 





3 


4 


3 


1 17 


4 


9 


2 14 





3 


J2 


3 7 6 


2 2 





10 


3 





4 





3 15 


« 6 


8 


20 


6 




8 


• 


7 10 


4 13 


4 


30 


9 




12 




115 


7 





40 


12 




16 




15 ^ 


9 6 


8 


50 


15 




20 




18 15 


11 13 


4 


60 


18 




24 




22 10 


14 





70 


21 




28 




26 5 


16 6 


8 


80 


24 


. 


32 




30 


18 13 


4 


90 


27 




36 




33 15 


21 





100 


30 




40 




37 10 


23 6 


8 


200 


60 


> 


80 




75 


46 13 


4 


300 


90 




120 




112 10 


70 





400 


120 




160 




150 


93 6 


8 


600 


150 




200 




187 10 


116 13 


4 


600 


180 




240 




225 


140 





700 


210 


s 


280 




262 10 


163 6 


8 ' 


•800 


240 




320 




300 


186 13 


4 


900 


270 




560 




337 10 


210 





1000 


300 




400 




375 


233 6 


8 


2000 


600 




800 




750 


466 13 


4 


' 3000 


900 




1200 




1125 


700 





4000 


1200 




1600 




1600 


933 6 


8 


5000 


1500 




2000 


A 


1875 


1166 13 


4 


6000 


1800 




2400 


i 


2250 


1400 -0 





7000 


2100 




2800 


• 


2625 


1633 6 


8 


8000 


2400 




3200 




3000 


1866 13 


4 


9000 


2700 




3600 


J3375 


2100 





iOOOO 


3000 




4000 




13750 


2333 6 


8 



i 
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i 6. SIMPLE INTEREST. 



INTEREST is the allowance glVep for the use of money, by the bor- 
rower to the lender. It is computed atso many dollars for each hundred 
lent for a year, (per aftnum) and a like proportion for a greater or less 
time. The highest rate is limited by our laws to 6 per centy* that is 6 dol- 
lars for a hundred dollars, 6 cents for a hundred cents, £6 for a£lOO,&c. 
This is called legal interest, and is always understood when no other rate it 
mentioned. 

There are three things' to be noticed in Interest. 

1. The Principal ; or money lent. 

2. The Rate ; or sum per cent, agreed on* 

3. The Amount ; or principal and interest added together* 

Interest is of two sorts. Simple and Compound. 

1. Simple Interest is that which is allowed for the principal only. 

2. Compound Interest is that which arises from the interest being 
added to the principal, and (continuing in the hands of the lender) becomes 
a part of the principal at the end of each stated time of payment. 

GENERAL RULE. 

1. Fo^ one year, multiply the principal by the rate, from the product cut 
off the two right hand figures of the dollars, which will be cents, those to 
the lefl hand will be dollars ; or, which is the same thing, remove the 
separatrix from its natural place two figures towards the left hand, then a!\ 
those figures to the left hand will be dollars, and those to the right hand 
will be cents, mills, and parts of a mill. 

In the satne way is calculated the interest on any sum of money in pounds y shil" 
lingSy pence and farthings, with this d^ererice only, that the two figures cut 
cffto the right hand of pounds, must be reduced to the lowest denomination^ 
each time cutting off^ as at first. 

2. For tvoo or more years, multiply the interest of one year by the num-' 
trer of years. 

3. For months, take proportional or aliquot parts of the interest for one 
year, that is, for 6 months, J^ ; for 4 months, ^ ; for 3 months, |, &<::. 

For dawj the proportional or aliquot parts of the interest for one month, 
allowli^^^^ys to a month. 

'I EXAMPLES. 

1. What n the interest of $86,446 for one year, at 6 per cent ? 

OPERATION. 

Dolls, cts. mills. In the product of the principal mut- 

86 44 6 principal. tipli^d by thb rate is found the answer. 

6 rate. Thus cutting off the two right hand 

■ ^ figures from the dollars leavd five on 

5| 18 67 6 interest. the lefl hand which is dollars ; the 

, two figures cut off (18) arc cetits, the 
next figure (6) is mills ; all the figures which may chance to be at the right 
hand of niiUSy are parts of a mill ; hence we collect the Ans. $5 IQcts. O^^m 

• lo New- York the law allows 7 per cent 
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2. What is the interest of ^365 14ct9, Qmills^ for three years 7 months 
and 6 days ? 

OPERATION. 

3 6 5, 1 4 6 principal. 
6 rate. 



6 months i)2 1 1 9 0, 8 7 6 interest for 1 ^etfr. 

3 



6 6, 7 2 6 2 8 interest for 3 years. 

1 month ^) 1 0, 9 5 4 3 8 interest for 6 months, 

6 days J) 1,82673 interest for 1 month. 

,36 614 interest for 6 c?ay«. 

^7 8, 8 7 16 3 interest for 3 years, 7 months and Q 

days ; that is ^78 Qlcts. l^^gmills. 

Because 7 months are not an even part of a y^ar, take two such num- 
bers as are even parts, and which added together will make 7 (6 and 1) 6 
months are ^ of a year, therefore for 6 months, divide the interest of one 
year by 2 ; again 1 month is j- of 6 months, tiiierefore for I month, divide 
the interest of 6 months by 6. For the days, because 6 days are | of a 
month, or of 30 days, therefore /or 6 days, divide the interest of 1 month 
by 6. Lastly add the interest of all the parts of the time together, the sum 
is the answer. 

3. What is the interest of £71 7$. e^iZ. 4. What is the interest of 
for X year at 6 per cent ? 16«. 8<i. for 1 yeaip ? Ans. U. 

OPERATION. 

£. s. d. q. 
71 7 6 2 



£4|28 6 3 
20 



5.6|66 
12 

<?.7|83 
4 



^.3|32 Ans. £4 5s. 7J(i 



^ C-t^T^^^^ 










/ .1. r^/U •- # 







Sect. U. 6. SIMPLE INTERfiST. 97 

When the ntc is at C per cent, there is not perbapf a more eoncise and 
easy Tvay of casting interest, on any sum of money ifv DollaiB, Cents, aikl' 
.MiUa, than by the following 

METHOD. 

Write doivn half the greatest even number of months for a multiplier; it 
there be an odd month it must he reckoned 3Q 'days, for which and tht 
given days, if any, seek how many times you can have six in the sum of 
them, place the figure for a decimal at the right hand of half the evennum* 
ber of months, already found, by which multiply the principal ; observing 
in pointing off the product to remove the decimal point or separatrix two 
figures from its natural place towards the left hand, that i%^ point off two 
more places for decimals in the product, than there are decimal places i& 
the multiplicand and multiplier counted together; then allthe figures to 
the lefl hand of the point will be dollars, and those to the right hand, dimes, 
cents and mills, &c. which will be the interest required. 
• Should there be a remainder in taking one sixth of the days, reduce it to 
a vulgar fraction, fo^ which take aliquot parts of the multipiicand. I'hu^ 

If the remamder be 1==^, divide the multiplicand by 6 

If I 2^i. by 3 

if |3=|, by 2 

If - - - • - \,4=|, •-.--•-. by 3 twice. 

If .6=][, andj, - - - - • by 2 and 3. 

The quotients which in ibis way occur, must be added to the product of 
the principal multiplied by half the months, &c. the sum thus produced will 
be the interest required. 

When there are day 9^ hut a less number than 6, so that 6 cannot he contain* 
ed in them^ put a cypher in place of the decimal at the right hand of th.e 
months, then proceed in all respects as above directed. 

Note. In casting interest, each month is reckoned 30 days. 

EXAMPLES. 
X What is the interest of ^76,54 for 1 year, 7 months and 11 days ? 

OPERATION. 

7 6, 5 4 The number of months being 19, the greatest 

9* $ even number is 18, half of which is 9,^whioh I 

write down ; then seeking how often 6 is coa»; 

tained in 41, (the sum of the days in the odv 

month and given days) I find it Will be 6 time 4 

which I set down at the- right hand of half the 

even number of months for a decimal, by which 

together I multiply tlie principal.^ la taking 

A$* 7,4 1 1 G 2 one sixth of the days (41) there will be a re- 

Vi^^*"^^ mainder of 5»:^ and ^ for which I take, first 

«; ^ «• one half the multiplicand, that is, divide the 

^ ^ rS multiplicand by 2, then by 3, and these quo* 

^ ^ ^ tients added, with the products of half the even 

number of months, &c. the sum of them will 
shew the interest required, observing to count off two more figures for de- 
cimals in the product than there are decimal figures in both tlie* multiplier . 
and multiplicand counted together. 

For the conciseness and sim^icity of the above metfiod it is conceived. . 
tbatonstructors will recommend it to their pupils in prcftjrmice to anv other ^ 



9 5 9 


2 4 


6 8 8 8 


6 


i 3 8 


2 7 


i 2 5 


5 7 



99 



SIMPLE INTERJEST. 



SccT. II. 5. 



t. Whii it th6 interest of |5«93 
for 2 years and 8 months ? 

Am. .94c<«. dm. 



s: 




/V 





/At/'/f/^\Ji 



S. What IB the interest of ^7,62 
for 3 years and S months? » 

Jnt. $li 84cr«. 7ai. 





3r r/ 



4. VnaXu {he "interest ef 91 
cents for 27 years ? 

Ant. %\ 47eti. im. 




When the interest on any sum is 
required for a great number of 
years it will be easier first to find 
the interest for 1 year, then mul- 
tiply the interest so found by the 
number of years. 

5. What b the interest of 1^2870,32 
lor 10 days ? Ant. $4 7QcU 3m. 







When the rate is any other than 6 per eent^ first find the bterest at 6 
pev cent, then diyide the interest so found by such parts as the interest at 
the rate required exceeds er falls short of the interest at 6 per cent, and 
fte quotient added to or subtracted from the interest at 6 per cent, as the 
case may be» will gi^^dMbe interest at tbe rate required. 

6. What is the interest of $137, 84 7. What is the interest of $79,07 
for 2' years and 6 months, at 5 ner for 10 months at 8 per cent? 
cent^ ^»«. $17,23* Aihs.$^fili. 



•f* » 1 



\ 



\^ 
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8. What is the interest of $$,29 
for 1 month 19 days at 3 per cent ? 

Ans, 9 mills. 

10. Wbat is the interest ^f $1600 
for 1 year and 3 mopths ? 

Ms. $120. 

12. What is the interest of $17,68 
^T 1 1 months ahd 28 days ? . 
^ * V Ans. $IM4. 

U.' What is the interest of $105 
,6 1 for 1 year 7 months and 6 days 'i 
Ans. $10 13c^«. 8m. 



0. What is the idter^t of $18 
for 2 years 14 days, at 7 per cent 2 
Ans. $2 b6cts. dm. 

11. What is the interest of $5,811 
for 1 year and 1 1 months ? 

Ans. 66cfo. 8i7i. 

13. What 19 the interest of 
$861,12 for 9 months 25 days, at 
i per cent ? Ans. $49,394. 

15. What is the interest of $8$ 
tbr 9 mooiths ? . Ans^^Sfil, 



le. What is the interest of $78,36 17. Wliatis the interest of $812 
for 5 years 10 months and 3 days ? 30 cents for S yean 8 months and 

Ans. $27 46c|5. 5m. 4 days ? fins. |130,d09. 

To this mode ofcompating interest, I would add from the ** Massachusetts 
Justice*^ a 

METHOD 

Of computing the interest due upon Bonds^ Notesy ^c. when partial payments 
may at different times be made, as established by the Ckmris ofLaiSf in Mas- 
sachuseits. 

RULE. 

Cast the interest up to the first payinent, and if the payment exceed the 
interest, deduct the e:;Lcess from the principal, and cast the interest upon 
tiic remainder to the time of the second payment. If the payment be less 
than the interest, place it by itself, and cast'on the interest to the time of 
the next payment, and so on until the payments exceed the interest, then 
deduct the excess from the principal and proceed as before. 

EXAMPLES. 

Suppose A should have a bond against 6 for 1 166 dollars 66 Cents and 
G, mtUs, dated May 1, 1706, upon which the following payments should he 
made, viz 

Dolls, Mills, 

1. December 25. 1796 106,666 

L>. July 10, 1797 \^,Q\^(S 

3. September 1, 1790 50,000 

4. June 14,1799 333,333 

5. April 15, 1800 620,000 

What will be due upon it August 3, 1801 ? 

Ans. $237,76. 

To facilitate the operation, let the space of time from the date of the 
Bond to the day of the first payment, and from the tim^ of one payment to 
that cf another, and from that of the last payment to the time of settleo^nt) 

he lirst compated and set down 8gainf»t the dny flf. payment as *" 



Months. 


Days. 


7 


24 


6 


IS 


13 


21 


9 


13 


10 


1 


15 


18 




,i 
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Then set down the sam on which the interest is to be cast, with the interest 
and paymenis in coluoms thus. 



I Principal. | Time. 



I Interest. 

DolU. M. 
46,499 



masaamsmaBmmaamammBmm 
I Payments. | Excess. 



1 



2 
3 
4 



6 



DclU. MU$. 
1166,666 
121,167 



1045,499 
1045,499 
1045,499 

245,093 



800,406 
579,847 



220,569 



Mo, Da, 

7 24 



6 15 

15 21 

9 13 



10 



33,978 
71.616 
49,312 



154,906 
40,153 



DolU.M. 
166,666 



16,666 

60,000 

333,333 



399,999 
620,000 



15 18 17,203 

Thc» last reiiiainder 220,559 

Interest from the last payment 17,203 



DolU. M. 
121,167 



245,093. 
579,847 



Sum due August 3, 1801 



237,762 



2. Supposing a note of 867 dollars 33 cents, dated January 6, 1794, upon 
which the following payments should be made, ?iz. 



1. April 16. 1797 

2. April 16, 1799 

3. Jan. 1, 1800 
What would be due July 11, 1801 ? 

it 

/r lie 



$136,44c<f. 
319, 
518,68 
Ans. {215,103. 
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SUPPLEMENT TO SIMPLE INTEREST. 



QUESTIONS. 
^. What is Interest ? 

2. What is understood by 6 per cent ? 3 pe^ cent ? Q pei cent, &<* 

3. What per cent per annum is allowed by law to the lender for the use 

of his money ? 

4. What is understood by the principal ? the rate ? the amount ? 

5. Of how many kinds is interest ? in what does the difference consisi 
Q* How is simple interest calculated for one year in Federal Money ? 

7. For more years than one, how is the interest found ? 

8. When there are months and da^, what is.th« imthfiAaf priK^diS'e ' 
0. What other method is tfiqre ,of casting mterest on sums in Fed^rt. 

Money ? . 

10. When the days are a less number than 6> so thai 6 cannot be con* 

taincd in them, what is to be done ? 
] 1 . How is simple interest cast in pounds, shilling?, pence and farthings : 
12. When partial payments are made at different times^ how is the in- 
terest calculated ? 

EXERCISES. 



I. What is the iQtere$t of $91G,72 
for 1 year and .4 months? } llcts 



2. Wbat .i«.yie.|at«r«8t .ff 193, 




1 

I 



V 



3. What is the interest of $5,19 i 4. What is the interest of $tfir 

for 7 monll^s ? Ms^ IQcts. Un. ( for 3 years, 6 months and 15 day? 

Jimt. 2?r/5. 7m. 



/. --*-- ^ 




J / /^ 



I 



7.. ry- X 




\ 
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6. What is the interest of two 6. What is the interest of nine 
handled dollars and six cents» 4 cents 45 years 7 months and 11 
days? Am. I3cts. 3m. days? Ans. 24ct8. 6m. 



7. What is fbe snteMt of half a 8. A's note of $365,37 was given 
567 yean ? Jbi$. let. Inu - Dec. 3> 1797 ; June ?, 1800 he paid 

^97^16 ; whtfi was there doe Sept- 
11. 1800 1 i^nt. $328,32. 



9. B*s notd of %Vth was given 
Dec. 6, 1798» on which was endor- 
•ed one year's interest: what was 
there dne Jan. 1, 1803 ? 

Jtia. $207,28. 



10. C's note of $56,75 was given 
Jane 6, 1801 » on interest after 90 
days; what was there due Feb. 9, 
1802? jIm. $58,19. 



1 L D*s note of two hundred three 
dollars and seventeen cents was 
given Oct 5, 1808, on interest after 
3 months ; Jan. 5, 1809, he paid fifty 
dollars ; what was there due May 2d, 
1811? Anz. $174,53. 



12. E's note of eight hundred 
seventy dollars and five cents, was 
given r^ov. 17, lOOO on interest after 
90 days ; Feb. 11, 1805 he paid one 
hundred eighty six dollars and six 
cents ; what was there due Dec. 23, 
1J307> Ant, $1045,34. 
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¥A 



13. What is the interestof £41 lb. 3|cf. 14. What is the mterest of 
for a year and 2 months ? $275,51 , at 7 per cent for 1 

Ms, £2 1139. ^(l year and 10 days? 

Ant. $19S1Z. 



i 



'J 



15. Supposing a note of $317,92, dated July 6, 1797, on which wercr 
the following payments— Sept. 13, 1799, $268,0|; March it), 1800, $7C, 
what was the sum due Jan. 1, 1801 ? * Am. $83,99 K 
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COMPOUND INTEREST 

Is calculated by adding the Interest to the principal at the end of Gach 
year, and making the amount the principal for the succeeding year ; tlien 
the given principal subtracted from the last amount, the remainder will be 
the compound interest. 

A concise and eaiy method of easting Compound Interesty at 6 per eefit an any 

sum in Federal Money. 

RULE. 

Multiply the gfiven sum, if 

For 2 year? by 1 1 2,36 For 7 years by 160,3630 

3 years — 119,1016 8 years— 169,3848 

4 years — 126,2476 9 years — i6?,9478 

6 years — 133.8225 |0 years — 179,0847 

6 years — 141,8619 11 years— 189,8298 

Note 1. Three of the first hi^he^t decimals in the above numbers will 
he sufficiently accurate fot most operations ; the product remembiering to 
remove the separatrix two figures from its natural place toiyards the left 
band, i^ill then ghew thq amount of principal and compound interest for 
the giveA number of years. Subtract the principal from the amount and it 
^vill shew the conipound interest, 

2, Hlhcn there are months find days ; ftr«it find the ampunt of principal and 
compound interest for the years; agreeable to the foregoing method, then 
for the months and days cai^t the simple interest on the amount thus found ; 
tiiis added to the amount will give the answer. 

■ ?. Any 8ui)| 6f dibney at Compound Interest, will double itself in 11 
years 10 months and 22 daj's. 

EXAMPLES. 

I. What is the compound interest 2. What is the an^punt of $236 at 
of 1^66,76 for 1 1 years ? compound interest for 4 yeara, 7 

months and six days ? 

OPERATION. ' OPERATION. 

5 6, 7 6 1 2 6, 2 4 7 6 

18 9,82Q 236 



■*■**» 



6107a 7574856 

11350 3787428 

4 6400^ 2524952 

6 10 7 6 i : 



45400 $2 9 7, 94433 6Ainountfor4ym 

6 6 7 6 3, 6 



-T' 



1 7, 72796 75 Amount. 17 8 7 6 6 4 
r 6 6, 7 B principal subtracted. 8 9 3 8 3 2 



* 5 0,9 1 compmmd interest. $1 0, 7 2 5 9 8 4 interest for 7 mo. 6 day^ 

2 9 7, 4 4 amount for 4 yearn added. 

p a, ^H! f^ 
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f 6. COMPOUND MUI^TIPWCATION. 



Compound Multiplication is ivhen the Huliiplicand consists of several 
denominatioDS. It is particularly useful in finding the value of Goods. 

Th^ different denominations in what was formerly called Lamful Money, 
render this rule witli some others in Arithmetic, as Compound Divigion and 
Practice^ rules of great usefulness, quite tedious, and the variety of cacei 
necessarily introduced, extremely burthensome to the memory. — This /tim- 
ber of the mind might be almost wholly dispensed with, were the habit 
of reckoning in Federal Money generally adopted throughout the United 
States. , 

For important reasons, pounJ^, shillings, pence dind fartjiings^ ought to fall 
wholly into disuse : Federal Money is our national piirrency ; the scholar 
might encompass the most useful rules in Arithmetic in half the time ; the 
value of commodities bought and sold, might be cast with half the trouble, 
and with much less liability to errors, were all the calculations in money 
universally made in Bollars, Cents, and Mills. But this, to be practised, 
must be taught ; it must be taught in pur schools, aqd so long as the prices 
of goods, and almost every man's accounts are in pounds, Shillings^ Pence 
and Farthings, this mpde of reckoning must not be le6 untaught. 

To comprise the greater usefulness, and also to shew the great advan- 
tage which is gained by reckoning in Federal Money, I have contrasted the 
two modes of account, and in separate colu^)ns on the sapie page, have, put 
the same questions in Old Lawful and iti Federal Money. 

OPERATIONS, 



IN POUNDS, SHILLINGS, FENCE, FARTII* 

CASE /. 

When the quantity does not exceed 
12 yards, pounds, ^c. set doiyn the 
price of one yard or pound, and 
place the quantity underneath the 
lowest denomination for a multiplier. 
Begin by multiplying the lowest de« 
nomination, and carry by the same 
rules from one denomination to au« 
other, as in Compound Addition. 

EXAMPLES. 
L Wliat will 7 yards of cloth cos( 
At 9s. 5d. per yard. 

OPERATION. 

9 5 price of 1 yard. 
7 yards. 

JIns. 3 5 1 1 price of 7 yards. 

1 say 7 times Sis 35 pence=2*. lid. 
I set down } 1 ajd carry 2, saying 7 
times 9 is 63, and 2 1 carrv are 055. 



IN DOLLARS, CBNTS^ VILLe. 

m AIL GqSES. 

Multiply the price and the quantity 
together, according to the rules of 
multiplication in Decimal Fractions, 
and/ the product wi)l be the answer. 
That IS, 

Multiply as In Simple Blultiplica- 
tjon, and from the product point off 
so many places for cents, and mills, 
a& there are places of cents and ipilU 
in Hie price. 

EXAMPLES. 
1. What will 7 yards of ploth cost 
at ^1,67 (e^vial to 9s. Sd.) per yard? 

OPEkATIONi 

D. cts. As there are 

If b7 price, two dedmal 

7 quantity, places in the 

•— '-^— — — price, so I 

Ans. 10 09 price of make two iq 

7 yards, the prpduct* 



/'■ 
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rOUllDB, BHILUX6S, PENCE, FARTH. 

2. What will 9 poundf of sugar 
cost at 104. per lb. ? 



3. What will 6 yards of cloth cost 
at £l lOi. bd, per yard ? • 

Am. £9 25. 6d. 



OQLLAM* CENTS, MILLS. 

S. What will 9 pounds of sugar 
costat^O, 139 per lb. I j!fit. ^1,261. 



3. What will 6 yards of cloth cost 
at {5,07 per yard ? 

Ans. $30,42. 



CASE 2. 

WJien the quantity exceeds 12, and 
is any number within the Multiptication 
Table, multiply by two such numbers 
as wbc9ft' muUtl^ed together, will 
produce the given quantity. 

Jf two liumbcrs wH^ not do this ex- 
actly, multiply by two such numbers 
as come the nearest to it, andby the 
deficiency or excess nmltiply the 
multiplicand, and this product added 
to or subtracted from the first pro* 
duct as the case may require, gives 
the answer. 

EXAMPLES. 
1. What will 42 yards of cloth 
cost at 155. Od. per yard ? 

OPERATION. > 

£,. 5. d, 
* 15 price of I yd. 
MxdtipUed hfl 6 

4 14 C price of 6 yds. 
Multiplied by 7 



Ans.^^ 1 e price of 42 yds. 
Because (> times 7 is 42, 1 multipJy" * 
the price of 1 yard by G, and this 
proiiiict by 7, as the i «lo directs. 



4. What will 42 yards of cloth cost 
at J2,626 per yard ? 

OPERATION. 

D. 'cth fn. 
2, 62 6 
4 2 



5 2 5 

105 00 

Ans. I J 2 5 
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rouKos, saiLLiNGS, pence, fartu. 

2. What will 125 yards of cloth 
cost at 5$* Id. per yard ? 

An$.£34 179. llr?. 



5. What will 126 yards of cloth 
cost at 93 cents per yard ? 

Ms. $116,25. 



3. What will 51 pounds of tea cost 
at 3«. 6d. per lb, ? 

Ans. £8 IZs. 6 J 



4. What will 130 yards of cloth 
cost at £2 3s. 9d. per yard ? 

An$. £284 Is. ed. 



CASE 3. 
When the mtdtiplier, that is, Uie 
auantity^ exceeds 144, multiply first 
Dy 10) and this product ag^in by 
10, which will give the price of 100 
yards, &c. and if the quantity be 
even hundreds, multiply the pnce 
of 100 by the number of huiio&ds 
in the question, and the product 
will be the answer ; if there be odd 
.. numbers, multiply the price of 10 
by the number of tens, and the price 
01 unity, or 1 , by the number of units, 
then these several products added 
together will be the answer- 



6. What will 51 pounds of tea cost 
at $0,583 per tb. ? 

Ans: $29,733. 



7. What wDl 130 yards of doth 
cost at $7,25 per yard ? - 

Am. $942,50. 



N. 
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9ovs9Bf mnuans^ pehce, faiitb. 

EXAMPLES. 
1. What wiU 663 yards of cloth 
cost at £1 6#. '7d. per yard ? 

OPEIUTIOH. 

£, t. c7. 

1 6 7 price of 1 yard, 
10 



■w 



13 5 10 price of 10 y<i9. 
10 



^•» 



132 18 4 price of 100 yds. 
6 



"^p 



•664 11 6priceof600yrff. 

10*52! ^^ ^^ 0jinVe</60yif.. 
atimeslyd. 3 19 9 price of 3 yde. 

■ ■ „ ■■■' ■ 

J9fftf, 748 6 b price of 5S3 yds. 

% What win 328 yards of cloth 
cost at 105. 61cf. per yard ? 

Am. £172 17f. 8df. 



f ^ DOCrLARS, CSKTS» MTtXS. 

.' ■ 

8. What will 563 yards of cloOi 
cost at {4,43 per yard ? 

OPEAATIOV. 

Yds. b ^ S 

«4, 4 aT 







1 


6 


8 


9 




2 


2 


5 


2 




2 


2 


6 


2 







$ 2 4 4, 9 Jifts. 



8. What will €24 yards of cloth 
cpsf at 12«. id. per yard ? 

Ans, £395 As. 



9. What will 328 yards of cbt^ 
cost at {1,757 per yard ? 

Ans. {576,296. 



10. What vAXL 624 yards of cloth 
cost at {2,111 per yard ? 

Ans. {1317,264. 



) ' 
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SUPPLEMEUT TO COMPOUND MULTIPLE 

' CATION. 



QDESnONS. 

1. Whatii CoMp ou D il IIiiHi^icatkm? 

2. What 18 its ve ? 

3. Are operations more easy Id Old Lawfol or Fsouul Monet ? 

4. Whatis tlie Role ofCou^imd MohiplicatioD ? 

6. Wheo tiie quantity, that is the Multiplier, exceeds 12, and is within 

the Multiplication Table, what are the steps to l>e taken ? 
6* When no two nombera moltiidied together will produce the giren 
. quantity, what then is to be done ? 

7. When the multiplier exceeds 144, what is the method of procedure ? 

8. When the price of goods are given in Federal Money, what is the 

general and unirersrirule lor finding their Faloe by Multiplication ? 

EJERCBES. 

1. A man has 38 sdlrer cups, each 2« If a man trarel- 34 miles, 3 

weighing loz. 3pwi$. 16gr9. how furlongs, and 17 rods in one dtay, 

much silver do they ail contain ? how &t will he travel in 62 days 7 
j^ns. 3a. 8 oz. 19 pwOi. 8gfi. Ans. 2134fm7e#, 4/ur. 14 rods. 



3. What win 235 yards. of cloth 4. If a horse run a milo in If 
come to at £l 2r. d^d. per yard? minutes, 16 seconds^ in what tkns 
j9fM.£263 17i. 8^. would he go 176 mliss 7 

An$. ID. 11 A. Mf/^. 66ii^ 
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COMPOUND DIVISION is the difidiog of different denominatioDS. 

OPERATIONS. 



i« POUNDS, SHILLINGS, PENCE, PARTH. 

CASE 1. 

1. When the divi$or^ (hat is, the 
fuatttUy^ does not exceed 12, begin at 
the highest denomination, and in the 
manner of short divisioo, find bow 
many times the divisor is contained 
in it ; place the quotient under its 
own denomination, and if any thing 
remain, reduce it to die next less 
denomination, and divide as before ; 
so proceed through ail the denomi- 
nations. 

2. If the quantity exceed 12, and 
there be any two numbers which multi' 
plied together will prdduce tf, divide 
the price first by one of those num- 
bers, and this quotient by the other. 

EXAMPLES. 
1. If 5 yards of cioth cost £3 135. 
6ef. what is that per yard ? 

OPERATION. 

£. $• d, 

6)3 13 % price of 3 yards. 



14 ^ price of 1 yard. 

Finding I cannot have the divisor 
(6) in the first denomination (£3) I 
reduce it to shillings, (60) aii^d add 
in the 13 shillings, which make 73 
shillings in which the divisor (5) is 
contained 14 times and 3 remain ; I 
set down the 14, and the remainder 
(3 shillings) reduce to pence (36) 
and the 6c2. added make 42 pence in 
which the divisor is contained eight 
times and two remain ; I set down 
the 8 and reduce the 2 pence to 
farthings (8) in which I have the di- 
visor once (1 qr. or | J.) and a remain- 
der of I of a farthing, which being of 
small value is neglected. 

2^ If 48. yards of cloth cost £4 
)(:,», *\hl, wtiat is that per yard ? 

Jlns. £0 9s. 



IN DOLLARS, CENTS, MILLS. 

IN ALL CASES. 
Divide the price by the quantihr, 
and point off so many places for 
cents and mills in the product as 
theiy are places of cents, and mills 
in toe dividend. 

If the (maniiJty he a eomposiU nvm" 
ber^ that is produced by the multipfi- 
cation of two numbers, the operation 
may be varied by dividing the price 
first by one of those numbers, and 
this quotient by the other* 

EX.\MPLES- 
1 . If 5 yards of cloth cost % 1 2,25, 
what is that per yard ? 

OPERATIOl^. 

^ D.' Cts. 
25 



5>12, 



Jtns. 2, 45 



There are two 
decimal places in 
the dividend. I 
therefore point 

off two places for decimals or cents 

in the quotient. 



2. If 48 yards of cloth cost $ 16,06, 
what is that per yard ? 

^fif. ^ 33 cents. 



\ 
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rOWDSy 8BIL£I]rOS» PERCE) FARTH. 

a If 24/6. of tea cost £2 7s. 9^d. 
whaA is that per lb. ? 

j8nt. £0 If. Ufd. 



I>0LI.AI13| CENTS) MILLS. 

3. If 24/6. of tea cost $1,91 wbat 
is that per lb. t ' 

Jbu. $0,233. 



4. If S6 yards of doth cost £42 
Ga lyU wlnt is that per yard ? 

Am. £1 4i. 2^. 



4. IfSSyard^ of cloth cost }141, 
108, what it that per yard ? 

Ans.$4fi31i. 



CASE 2. 

1. ** Having the price of a hundred 
weight (1 12/61) to find the price of Mb. 
divide the given price by 8, that 
quotient by 7« and this quotient by 2, 
and the last quotient will be the price 
of 1/6. required." 

2. If the number of hundred weight 
be more than one, first divide the 
whole price by the number of hun- 
dreds» then proceed as before. 

EXAMPLES. 
1. If Ictr^ of sugar cost £3 1$. Od, 
what is that per lb. K 

OPERATIOir. 

£• $. d. ^. 

8)3 7 6 price of Ipwt. 

7)0 8 6 1 price of 14/6. or ^cwt; 

2) 12 2 price of 2/6. or j\cwt. 

■- 

Ans. 7 1 price of 1/6. 



The same naay be done b Federal 
Money. 



A 



5. If 1 cwt. of sugar cost ^n,2os 
what is that per /6. ? 

jIiii. lOceffl^r 






I 
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2. If UcwL of cocoi cost £15 75. 
4i. what is that per lb. ? jfn^. 4d. 



3. Ifde»r. ofsagar cost jSl5 135. 
what is thac per lb. ? 

Arts, ltd* 



OASE i. 

** When the dhiior is suck a number 
as cannot be produced by the multipli" 
cation of small numbers^ divide after 
the manner of long division, setting 
«lown the lyork of dividing and re- 
ducing." 



DOLlAnSy C£IIT9» MIttS. 

6. If 8cw^ of cocoa cost $51, S^, 
t?hat 19 that per lb. ? - 

jlfif • 5c(t. 7iii« 

5 



7/ 



(T 




7. If ^ewt. of sagtr cost $52,16' 
what is that per lb. ? 

Am. 15df. 5m. 



&c¥. il. ?• 
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EXAMPLES. 
1. If 46 yards of cloth cost £53, 
tOs. 6d. what is that per yard ? 

OPERATION. 

AB)& iO 6(1 3 syins. 
46 



7 

20 



46)160(» 
138 

18 
12 

46)150(3 
13S 

12 
4 

46)48(1 
46 



2. If 263 bosheb of wheat cost 
£86 7r. lOiI. what ia that per bushel ? 

Am. 6i* Sid. 



3. If 670 gallons of wine cost 
£147 It. lid. what is that per gal- 
lon ? jIiM. 49. 4id. 



ooLuuDy oKura, imxv. 

8. If 46 aids of cloth coat |179» 
416, what istnat per yard ? 

Jim. $3fild^ 



9. il 263 bushels of wheat, cost 
^287,973, what is that per bushel ? 

An. $ijm. 




10. If 670 gallons of wine coil 
{490,32, what is that per gallon ? 

Am. $0,13. 



tl4 
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SUPPLEMENT TO COMPOUND DIViaiON. 

1^ What is CompouDd Division ? ^ ^ 

2. When the price of any quantity not exceeding iS| of yards, pounds, 

&c. is given in pounds, shillings, pence and ferthings, how is the 
price of one yard found ? 

3. When the quantity is such a numher as cannot be produced by the 

multiplication of small numbers, what is the method of procedure ? 
4 Having the price of an hundred weight given, in what way is found 
the price of 1 lb. ? 

5. If there be several hundred weight, what are the steps of operating? 

6. When the price is given in Federal Money, what is the method of 

operating ? 

EXERCISES. 




POUNDS, SHILLINGS, PENCB, FARTH. 

1. If 10 sheep cost £4 5«. 7d. 
what is the price of each? 

jSii5.8f. 6^.. 



2. If 84 cows cost £263 ISt. what 
is the price of each ? 

4m.£3 0s. 4ic' 



DOLLABS, CENTS, MILLS. 

Let the Scholar reduce the price 
of sheep and of the cows to Federal 
Money, and perform the operations 
in Dollars, Cents and Mills. 

Price ofl sheep $1,426. 



Moe of 1 ocMr, ^10,066. 






I 
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S. if 121 pieces of cloth measure 
2896 yarda, 1 qr. 3na. what does 
«lu:h piece measure ? 

Am. 83^d!f« Sp'. Sua. 



6. If 2cwt. of rice cost £2 1 It. 
«)4f. what is that per lb. ? 



6. At £2 1 U. 6fl. for 2cwt. of 
rice, what is that in Federal Money, 
Jftit.«<l. +and what is that per lb. ? 

Pnce of lib. Sets. 8m. 



7. If 47 bags of indigo weigh 
-i|cwt Iqr. 261b. 4oz. what does 
^achwvtgh? 

Jbu. Iqr. 1/5. 12oz. 



4. If 66 tea-spoons weigh Sib. 
lOoK. l^wt. what is the weight of 
eacn? 

Am. lOpwt. l^Hgn. 



/^. /£^ 




♦ 



8. If 8 horses eat 900 bushels and 
1 peck of oats in 1 year, how much 
will each horse eat per day ? 

Am. Ipk. Iqt. Ipt. 2p7/jr. 



U6 
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Divide £297 ^$. SJ. among 4 men, 6 boys, and give each ttian 3 times 
so much as one boj ; what wiU each man share, and eadi boj ? 

OPERATION. 

£. 8. d. £. «. d. q. 



The men have triple 
shares, therefore mul- 
tiply the number of men 
(4) by 3, and add the 
number of boys, (6) 
for a divisor. 

tnen, boyi* 
4 £i 6 
3 

12 

6 

18 the number of 
eqwU sharet in 
the ttfWe.ssDivisor. 



18)297 2 
18 

117 
108 

9 
20 



)182(10 
18 

12 

)27(1 
18 



3 (16 10 1 2:=^! bayU ^re. 

3 



Am. 49 10 4 ^ImanUAare. 

PROOF. Ij 

£49 10 4 ft 

4 

198 1 6 OmmUAare. 

16 10 1 2 and 
6 



wik 



99 Obaye'Aare. 



£297 8 3 OmUmL 



9 
4 

J36(2 
36 



10. Divide £39 12«. Sti. among 4 men, ^ women, and 9 boys; give eacB^ 
man double to a woman, each woman double to a boy. 

£. 8m a. 

1 15a boy^s share. 

Ans, (2 2 10 a woman'9 share. 

4 5 6 a marCs share. 
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M. SINGLE RULE OP THREE. 

THE Single Rule of Three, sometimes called the Rule of PROPORTion' 
is kDown by having three tefW given to find the fourth.' 
It is oftwo kinds, LHrect and Ihdirecty or Inverse, 

SINGLE RULE OF THREE DIRECT. 

The Single Rule of Three Pirect teaches, by haying three numbewi 
giren to find a fourth, which shajll bear the same proportion to the third 
that the second does to the first. 

It is evident, that the value« weight and measure of any commodity is 
proportioBiHi^o its quantity, ih^t the amount of wort, or consumption iA 
proport^o^j^pto the time ; tb^t i^aia, loss and interest, when the time is 
ifixed, is proportionate to the Capital sum from which it arises ; and that the 
effect produced by any cause is proportioned to the extent of that caiise. 

These are cases in direct proportion, and all others may be known to be 
80, when the number sought inc^ases or diminishes along with the term 
from which it is derived. Therefore, 

If more require more, of le$s inquire Uis^ the question is ^Iwayp known 
to belong to the Rule of Three Pirect. 

More requiring more^ is when the third term is greater .tb^n the first, 
and requires the fourth term to be greater than the second. 

Less requiring, less, is when the third term is less than ihft first and re« 
quires the fourth teim to be less than the second. 

^ RULE. 

*' 1. State the question by making that number which asks the questibn, 
** the third term, or putting it in the third place ; that which is of the 
** same name or quaKty as the demand, the first term, and that which is of 
W^the same name or quality with the answer required, the second term." 

** 2. Multiply the second and third terms together, divide by the first, 
" and the quotient will be the answer to f the question, which (s^ siso the 
*' remainder) will be in the same denomination in which you le^ the second 
'* term, and may be brought into any other denomination requited.'* 

The chief difficulty that occurs in the Rule of Three ^ is the i*ight placing 
of the numbers, or stating of the question ; this being accompliishedy there 
is- nothing to do, but to multiply apd divide, and th$ work is done. 

To this end the nature of every question mu^t be considered, and the 
circumstances on which the proportion depends,' observed, and common 
sense will direct this if the terms of the question be understood. 

The method of proof is by inverting the order of the question. 

Jiote 1. .If t^e first arid ^hird ferms, both or either, be of different de- 
nominations, botn terms must be reduced to the lowest denomination men- 
tioned in either, before stating tjie.question. * 

2. If the second term consists otdiffe rent .denominations, it must be re- 
duced to the lowest denominatioD , the fourth term or answer will then be 
found in the same denomination, and must be reduced, babk'a^in to the 
highest denomination possible. 

3. After division if there be any remainder, and the quotient be not in 
the lowest denomination, it must be re Abed to the next less denomination, 
dividing as before. So continue to do till it is brought to the lowest de- 
nomination, or till nothing remains. 

4. In every question there is a supposition and a demand.; the supposition 
is implied in the two first terms of the statement, the demand in the third. 



1 18 SINGLE RULE OF THREE DIRECT. Seer* II. 8. 

5. When any of the terms are given in Federal Money the operation is 
conducted in all respects as im simple nnmbersy ohserving only to place 
the point or separatrix between dollars and cents, to point off the results 
according to what has been taught already in Decimal Fraction^y Federal 
Money, and further illustrated in Omipound Vivision, 

6. When any number of barrels, bales, or other packages, or pieces are 
given, if they be of equal contents, find the contents of one barrel or piece, 
kc. in the lowest denomination mentioned, which multiply by the number 
of pieces, &c. the product will be the contents of the whole — If the pieces 
&c. be of unequal contents, find the content of each, add these together, 
and the sum of them will be the whole quantity. 

7. The term which asks the question, or liiat which implies the demand^ 
is generally known by some of these words going before it ; How much I 
How many ? How long ? What cost ? What will ? &c. 

EXAMPLES. 
1. KSlhs. of tobacco cost 6$. what will 25 Ihs^ cost f 

OPERATIOir. 

Ibi. f. lb$. Here IBlbs, which asks the ques* 

As 9 : 6 :: 25 to the anrwer* tion, (wkai mil iMs. ^e.) is mad^ 

26 ' the third term, by being put in the 

— third place ; 9lbt. being of the same 

name, the first term, and 6s, of the 
same name with the term sought, the 
•econd term. 

I multiply the second and third 
terms together, and divide by the 
first The remainder (6) I reduce 
to pence, and divide as before. The 
quotients make the answer 165. 8d. 

9)72(8 
72 




00 n 

tW 



By inverting the order of toe question it will stand thus, 
2. If 6i. buy 9lbs, of tobacco, what will 1 6s. Sd. buy ?</ 

9. $, dm 

6 16 8 Here the term which , asks the 

12 12 question (165. 8(1.) is of different de- 

— — ' nominations ; it must, therefore, be 

72 pence, 200 pefica reduced to the lowest denomination 

mentioned {pence) as must also the 

pence, lbs, pence, «/ other term of the same name, conse- 

As 72 : 9 : : 200 quently, to be the first term. 
200 



72)18t)0(26tt.,aiij»er.^ 
144 

360 
360 
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Agaifir^Bj inverting Ihe order of the question. 

3. If IGs, Bd. (^200 pence) buy 26lb$. of tobacco^ how much wffl 6s, 
(ssb72 pence) buy ? 

OPERATION. 

a. Ibsm d» ^ 

As 200 : 25 : : 7£' 

60 
175 

T- \ 



I 



2|O0)18|0O(9a#; .iffif. These three questions are only 

18 the first varied; they shew how any 

— — — -> question in this rule maybe inverted. 

4. If lor. of silver cost 6s, 9d» what will be the price of a silver cup 
that weighs 9oz. 4pwU I6gr$. ? ^ 

/ NoTEw-*As each of the tenns contain 

different denominations, they mast all 
be reduced to the lowest denomination 
mentioned. . . 

Ans, 747 pence^ Sfy* which must be 
reduced to the highest denomi- 
nation, thus, 

pence, * 

12)7^^ Rem* 3d. 

20)^ Rem. 2$. 

£9 2s. 3d. 3if. Ms. 



c/^^ 



Itt 
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6. If 6 hones «ftC 21 bnsheb of oati ia 3 w«^» Iiow isaiiy bushels will 



SO h«ms>eat in the sane time ? 



<^^ 



/ 



>T«/^ 



7%e tamt qtuition iwoerted^ 
6. If 20 hones eat 70 bushels of 
oats in 3 weeks* how many bushels 
will 6 hmrses eat in the same time ? y" 



The statement of eveiy question re- 
quires thought and consideration ; — 
here are four numben given in the 
question ; to know which three are to 

be employed in the statement^ there can be no difficulty if the scholar pro- 
ceed deliberately and as his rule directs — fint consider which of the given 
iiumben it is Uiat asks th4 Question ; that determined on, put it in the 
third place, then seek for «iether number of the same name, or kind, put 
that in the fint place, the second place must now be occupied by that 
number which is of the same name or kind with the number sought ; when 
t!hese steps are cautious^ followed, the scholar cannot fail to make liis 
statement right ^ 



7. If an ingot of silver weigh 36o2. 
IGJpwr. what is it worth at fa. per 
tmnoe ! Am. jS9 2t. 6d. 



8. A Goldsmith sold a Tankard 
for £10 12». at the rate of 5t. Ad. 
per ouncOi I demand the weight 
of it /^y ^.3907. I5pwtj 



7^ 






9. If fbe moon move ISdeg. lOmm. 
Sdsec, in one day ; in what time does 
H perform one revolution ? 

Ans. Qldays, '7hrs. 43min, 




SccT. ».•. SINGLE RULE CkF THREE DIBJBCT. m 

10. Ifftftnrilyf^lOMrmiiictpaiid 11. If a ftmily «f 9Q pecsons 
9 trashek of nutlt in a tnonth, hoir ipend 9 buhek of malt in a axinth, 
naay boihalt will seire them when how many bnihela will serre a hm- 
ihu* are 30 in the femily ? ' ily of 10 persons the same time ? 

At$. 9 hvAeh. Ans, 3 buAelt. 

10 :3:i 3o 



10 J 






fff^^JiyM- */-^ a^^ 



VLSI 



12. If It acr«Hf ^ roods, prodace 78 quarters 3 pocks, how much will 






/ 



H 






^y%,^*4^ 



r 7 '^ /^ .-'/c^- 



y 



/ 






% 







n? 
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' 13. If 6 acrci, 1 rood prodace 26 quarters* 2 bosb^b, how many acres 
will be required to produce 47 quartera» 4bQ8beb ^>4nt- df^py* 2ropdM 



^/^ 






/ 0_ , 



'^^'"/M?r ^ 




7^t 



14. If 365 men consume 75 bar- 
rels of provisions in 9 months^ how 
much will 500 men consume in the 
same time ? Ans, 102f | barrels* 



Note. In the loth example, in 
order to embrace the fraction (^f 
jof a barrel) the integers 102 bar- 
rels must be multiplied by the de- 
nominator of the fraction (73) and 
the numerator, (54) added to the 
product. ' 

AAer division, the quotient must 
be divided by the denominator of 
the fraction, and this last quotient 
will be the answer, all which may 
be seen in the example. 

The Scholar must remember to 
do the same in all similar cases. 



15. If 500 men tonsume lom 
barrels of provisions in 9 months, 
how much will 365 men consume in 
the same time ? 

OPCRATIOV, 

barrels* 

Multiplied by ' 73 the denomncior 

of the Jhienan* 
306 
714 
Add 54 ^ numeraior* 



As 500 : 7500 : : 365 

7500 



182500 
2555 






. * 



6|00)27375 00 
73)5475(75^. 
511 , 



• H 



366 

365 \ 



V 






*.. ■• 



.i 



l(r. How much will 4 pieces of linen containing/ vizT 35^,* 36, 37^, and 
38 yards come to at 79 cents per yard ? ' *^ns. $116,13. 






^6 
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17. If I gtTe $$ fiK the use of 18. How many tile* of 9ineh«s 
}106 fbr 12 months, what must I $qaare will lay.a floor 20 feett lonff. 



giv« for 357.82 the same time ? 



/i^ 



i D f ' 




^J 






C fmtirt/o y 



and T6 feet broad ? 

Jfiw 720. 










id. If Wi, tX sugar cost 25 ttnU\ 
what will 100/6. of coffee cost, if 8/fr. 
of sugar are worth hlh< oC coffee ? 
^ Jim. $20. , 




21. If I bay 7fi. of sugar for T5 
cents, how mach can I buy for 6 
dollars ? yf^ Ant. 66lb, 







20. If £3 sterling be equal to £4 
N. England currency, how much 
N. England currency wiD be equal 
to £1000 Pterling? 

J\m. £1333 iB«. tJJ. 



N. B. Sums in Federal Money 
are of the same denomination when 
the decimal places in each ar6 equal. 

To reduce mmt in. Federal Money 
to the same denomination, annex so 
many cyphers to that sum which has 
the ieigt number of decimal places, 
or places of cents, mills, &c. as shall 
mnkft up the deficiency. 



'^^ 



U4 



MNGLE RULE O 



OF 
for 



n. If I bay 76 yards of cloth 
^113,17, what did it cost per EU 
English? Am. {1,861. 



THREE DIRECT. Srct- U. 9- 

23. A man spends $3Ao per 
week, what is that per annum ? 

Jim. $169,464* 




S4. If 3 horses and 4 oxen be wortih 9 cows, how many cows will 6 
horses and 8 oxen be worth i /t/jr ^ M$. 18* 



(^fp/ 



/^^/^ 



9-^ 






^ 
f 



^i^i' 



s 



.^^ y Tt^O ^Qhc^ 




55. Bought a silver cup, weighing 9o2. AptA. l%r#. for £3 2». 3d. 3j« 
what w!w that per ounce ? 4^. 6». 9i. 






-^ 










7' ' I ' 



JJJi£_Jr_ 


















/. 
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IK 



y £d* Th^dre te ft dstern whicK has 
4 cocti> &e &t wiQ ^mapty iti 10 
iHakuuki ttkk itecdttd ^ 20 iniimtes, 
the ttdM in 40 miniitesy andh^e 
foarth in 80 nunutes ; in what time 
will all four running tether empty 
it? 
Afin. 
10 Cut. Mn. 
20 : 1 : : 60 : 
40 
80 
In 1 hour the 4 cocb 
would empty - • 
Tken» 

da. Min. CEft 
Ai 11,25 : 60 : : 1 • 




27. A man having 4 ^ece of lani 
to j^aat, hired two meh knd a boy ^ 
plant it, one of the men boalA |Hilttt 
it in 12 days, the other in 15 days^ 
and the boy in 27 days ; in how loi^ 
time would they plant it if they an 
worked together ! 

4iif. 5,346 doyt. 



• • 11,25 OM. 



5,33 Am* 



28. A merchant bought 270 quin- 
tals of cod fish, for ^780 ; freight 
^37,70 ; duties and other charges 
$30,60 ; what must he sell it at per 
quintal to gain $143 in the whole ? 

Am. $3,671. 

The sum of all the expenses of 
the fish with the Merchant's gain 
must be found for the second term. 



29. If a staff bft. tin. in lengOi 
cast a shadbw of 6 feet ; how high is 
that steeple whose shadow measures 
^53 feet t Am. 144|/e«t. 





'^ 



"-»* 




7^ 



//fTF 



w^ ^~^^ 



^^^^^M^ 



01^ 






^A - 



F 



\ 



Itl 
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90. Booglil 12 pieces of cloth each 
lOyitdf, at 1 1,75 per yard» what 
csme thej la i 









^ t^ 




SI. Bought 4 pieces of HoQand, 
each containiog 24 Qis Enf^Ui, for 
{96 ; how maeh was that per jra^ } 

-jr 
J. 




32. BoQglit 9 chests of tea» each weighbg 30. t^. %\\h. at £4 9s.. 
fw wu what came they to ? ^ .Ans. £147 13f. ajrf. 




i 



/ 








/zTvi?//-/ 



/ 






■**■>. jj" 




j^t 




9SX 
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S3. A bankrupt owes in all 972 dollars, and his money and effe<^ are 
Uat J6a7»60 ; what will a creditor recdiTe on $li;S^ i dm. ^7,083 









K 



34. Bought 126 gallons of rum for jil 10, hOw much water must be addei^ 
to it to reduce the fint cost to 76 cents per g^on ? Am. 20f ga/. 



3 4L^^— "^~ ^ ^ 



SB. A owes B £3476, bat B com- 36. If a person whose rent is 

pounds with him for ISt. 4c{. on the |||146 pays ^12,63 of parish taxes, 

pound ; what must he rec^e for how much should a person pay 

his debt % Am. £2316 13t. 44. whose rent is ^78 ? 

^ ^ J^ ' kM Ant.$5i,92b. 
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Inverse JVdjpoirteftt; 

IN some questions the number sought becomes lest, when the circoai- 
stances from which it is derived become greater. Thus when the pnce of 
goods increase the quantity which may be bought for agivvASum, is smaUer 
When the number of men employed at work is increased, the tniiie in which 
they may complete it becomes shorter; and when the activity of any 
cause is increased, the quantity necessary to produce any given effect is 
diminished. 

These and the like cases belong to the 

SINGLE RULE OF THREE INVERSE. 

The Single Rule of Three Inverse teaches by having three mimbers 
^iven to find a fourth, having the same proportion to the secend, as the 
first has to the third. 

If more require less, or less require more, the question belongs to the 
Single Rule of Three Inverse. 

More requiring less, is when the third term is greater than the first, and 
requires the fourth term to be less than the second. 

Less requiring more, is when the third term is less than the first, and re- 
quires the fourth term to be -greater tiian the 'second. 

RULE. 
** State and reduce the terms as in the rule of three direot ; then multi- 
lily the first and second terms together, divide the product by the third, 
and the quotient will be the answer in the same denomination with th( 
second term." 

EXAMPLES. 

1. If 48 men build a wall in 24 days, how many men can do the same m 
192 days ? 

OPERATION. 

Men. Days, Men, Here the third term is greater than the-. 

As 48 : 24 : : 192 first, and common sense teaches the fgturth ^ 

48 ' term, or answer must lie /e5s<than'the-sec- 

ond ; for if 48 men can do the work in 24 

192 days, certain^ 192 inen will do it in less 

96 time. In this wi^ it maybe determined 

' ' i " if a question belong to the Rule of Three 

192)1152(6 answer. Inverse. 
1152 

2. If a board be 9 inches broad, 3. How many yards of sarcenet, 
how much in length will make a S^rs. wide, will line 9 yards of cloth 
sq Hare foot ? Ans, 16 inches. of Sc^rs. wide ? Ans,^4yarde, 



'>} ^- / :* \ ^ 



t -■ • 



9J£W . 



J 
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4. Lent a friend 292 dollars for 
6 months ; some time afterwards he 
lent me 806 dollars : how long may 
I keep it to balance the favor ? 

Ans. 2 months f 5 days. 



5. A garrison had proTisioh for 8 
months^ at the rate of 15 ounces to 
each person per day ; how muck 
must be allowed per day in order thai 
the provision may last 9^ months } 

JiHs. 12ff ounces* 






To' 
or 



the provisions last at the same al- 
lowance if the garrison be reinforced 
by 400 meo ? /jm. 6| month*. 






^/^ 




/^ S(^^ 



^/jJ/. 




-How must the daily 



6 A garrison of 1200 has pro- .r 7- — jwr 
risions for 9 months at the rate of Hallpwanccroe in order that the pro- 
14 ounces per day, how long will {visions may last 9 months after the 



garrison is reinforced ? 

Ans. lO^ou^ei. 

Ik 



JY^/IOj^^An^^^-r- 



8. How much land at {2,50 per 9. What sum should be put to ia« 
acre should be given in exchange for terest to ^in as much in 1 month as 



360 acres at {3,75 per acre ? 

.^915. 540 acre9. 



{127 would gain in 12 months ? 

Am. $1524. 






'/o 



R 
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/ 



10. If a man perform a journey in 
t5 days, when the day is 12 hoiirs 
long, in how many will he do it 
f^hen the day is but 10 hours ? 

Am, IQdays, 




s ^^ 



a^y^^ 



12. There was a certain bnilding 
t'aifietd ip 8 months by 120 workmen, 
but the same being demolished, it is 
required to, be built in two months ; 
I demand how many men must be 
empioy^ed about it ? Aim. 480 mtn 




% 9 
ti 



s ^^ 



^/t^p^r** 



O/^v^ 



14. There is a cistern having 1 
pipe which will empty it in 10 hours, 
how many pipes of the same capacity 
will empty it in 24 minutes ? 

At^, 25 pipes* 



16. If the quartern loaf weigh A\ 
pounds when wheat is ^2 per bush- 
el, what must it weigh when wheat 
i« $1,50 the bushel? 



11. If a piece of land 40 rods in 
length, and 4 in breadth make on 
acre, how wide must it be when it is 
but 25 rods long ? 

Am. G^rods. 






^/ 





s- f- 



/ <f 



13. How much in length, that u 
34gfh^^broad, wiU nuJce a sqnare 
foot t ^ Jfiu. 48 tncAe*. 




15. If a field will feed 6 cow« 
91 days, how long will it feed 21 
cows ? Aw. 26 das*. 



%/ '?i'.'- 




6 

^6 



17. How many yards of baize, 3 
quarters wide, will line a cloak 
which has in it 12 yards of camblet, 
Ijali'yfird wide ? 

Anz, 8 yards. 






^'^♦'tX-*^ 




Sect. 11. 8 SINGLE RUI-E OF -THREE INA ERSE. \%\ 

For stating all questions whether direct or inverse. \ 

1. Place that number for the third term,' which signifies the same kimt \ 
of thing, with what is sought, and consider whether the number sought will 
be greater or less. If greater, place the least of the other terms for the^ 
first ; but if less, place the greater for the first, and the' remaining one for 
the second term. i 

Multiply the second and third terms together, divide the product by the 
. first, and the quotient wilf be the answer. 

EXAMPLES. 

1 . If 30 horses plough 12 acres, how many will 40 plough in Uie ^ame lime? 

OPERATIONS. i 

H. H. Ac. Here because the thing sought is a number of 

30 : 40: : 12 acres, we place 12, the given number of acres, 1 

12 for the, third term ; and because 40 horses will i 

■ — plough more than 12, we make the lesser iium- 

30)480(16 Ans. ber, 30, the first term, and tlie greater number 

^ 40, the second term. 

2. If 40 horsieis be maintained for a certain sum on hay at 5 cents pef 
stone, how many will be maintained, on the same sum, when the piice of 
hay rises to 8 cents per stone ? - 

C. C. . H. Here, because a number of horses is sought^ 

8 : 5 : : 40 we make the given number of horses, 40, the 

40 third term, and because fewer will be maintain* 

■ ■ ed for the same money, when the price of hay 
8)200(25 Ans. • is dearer, we make the greater price 8 cent*, 

16 the first term, and the lesser price, 5 cents, the . 

— * second. 
40 
40 

The first of these examples is Direct, the second Inverse^ 

Eveiy question consists of a supposition and a demand. 

in thd first the supposition is, that 30 horses plovgh 12 acres y and the Ae* 
y mnnd htrw many 40 'will plough ? and tlie first term of the proposition, 30, 

\ is found in the supposition in this and every other direct question. 

In tlie second, the supposition is that 40 fiorses are maintained on hay at 
■ 6 cents per stone, and the demand, how many 'Will be maintained on hay at 8 

[ cents ? and the first term of the proportion, 8, is found in the demand, in 
til is and every other inverse question. 

3. if a quarter of wheat afford 60 4. If in 12 months, 100 dollars 

tcnpenny loaves, how many eight- gain 6 dollars interest, what will gain 

penny loaves may be obtained from ihe same sum in 6 months? 

ii ? Ans. 75 loavts. Ans. ^\0 dollars 
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SUPPLEMENT TO THE SINGLE RULE OF 

THREE. 



QUESTIONS. 

L What is the Single Rule of Three ; or the Rule of Proportion ? 

2. How many kinds of Proportion are there ? 

d. What is it that the Single Rule of Three Direct teaches ? 

4. How can it be known thai a question belongs to the Single Rule of 

Three Direct ? 

5. What is understood bj more requiring more and less requiring less ? 
G. How are questions in the Rule of Three stated ? 

7. Having stated the question^ how is the answer found in direct pro- 

portion ? 
^. What do you observe of the first and third terms concerning the 
different denominations, sometimes contained in them ? 

9. When the second term contains different denominations, what is it 
be done ? 

10. How is it known what denomination the quotient is of? 

1 1. If the quotient or answer be found in an infeiior denomination, wha| 

is to be done ? 

12. AVhen the terms are given in Federal Money, how is the operation 

conducted ? 

13. How are the sums in Federal Money reduced to the same denomi* 

nation ? •Mi 

14. When any number of barrels, bales, pieces, &c are ^en, what is J 

the method of procedure ? 
16. What is it that the Single Rule of Three Inverse teaches ? 

16. How are the questions stated in Inverse Proportion ? 

17. What is understood by more requiring less and less requiring mote ? 

18. How is the answer found in the Rule of Three Inverse ? 

19. What is the general Rule for stating aH questions, whether Direct OiC^ 

Inrerse ? 

EXERCISES. 

• If my. horse and saddle are worlFi 18 guineas, and my horse be worth 
six times so much as the saddle, pray what Is the value of my horse ? 

Ans 72 dollars. 
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&. How many yards of matting that 
IS half a yard wide will cover a room 
tliat is j 8 feet wide and 30 feet long ? 

Ans. HOyardiw 



'][T^^^^^ 



3. Suppose SOCX soldiers were 
placed in a garrison, and their pro- 
visions were computed ^uffieient for 
two months ; how many soldiers 
must depart that the provision may 
serve them 5 months ? Jlns. 480^ 

3U 

A}} C A»J 



u 

4. 1 borrowed 186 quarters of corn when the price was 19s. how milch 
*nust 1 pay to indemnify the lender when the price is 17*. AdA 



//AO 

til' 






6. Bought 45 barrels of beef at SJ3,50 
per barrel, among which are 16 barrels, 
whereof 4 arc worth no more than 3 of 
the ethers ; how much must I pay ? 

Am. $143,50. 

^oj~ 
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6.^A and B depart for the same place and trayel the same road ; bat A 
goes 5 days before B at the rate of 20 miles per day ; B follows at the 
fate of 25 imlea per day ; in what time and distance will he overtake A ? 

Jint. B wzU tnertaki A in 20 iayt, and travd bOOmiles. 

Here two statements 



J^ 



^^ai^^^^^^^^^y^^^ 



and the olber to ascer^ 
tain the distance' /^ 




^'0 Jf ait-^i^n^^ »^»v. 








Hfff 



,-9^/^ e€'^^ ^-t^^-C^ 



-t^/^Z 











4 



Method of asseswig torvn or parish tcuises. ch r^jftf 

1. An inventory of the value of all the estates, both r^al and personal, 
and the number of polls for which each person is rateable, must oe taken 
in separate columns. Then to know what must be paid on the dollar, make 
the total value of the inventory the first term ; the tax to be assessed the 
second ; and 1 dollar the third, and the quotient will shew the value on 
the dollar. 

« 

KoTB. Ttiifl method is taken from Mr. Pisi*8 Arithmetic, with this differencei that hara 
the money is reduced to Federal Cnnrency. 
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i. Make a table, bymultipljiog the ralue on the dollar by I, 3, 3,4,5, &c. 

3. Prom the loveiitory take the real and personal estates of each man, 

and find them Kparalely, in the table, which will shew you each man'd 

proportional share of the tax for real and personal estates. 

If any part nf the tax be averaged on the polls, before slating to find the 
value on the dollar, deduct the sum of the average tas from the whole sum 
to be assessed ; for which average make a separate columa as well us fo" 
the real and personal estates. 

EXAMPLES. 

Suppose the General Court sbonld grant a tax of 150000 dollars, of n>bich 
a certain town is to pay ^^3250,72 and of which the polls being 624 are to 
pay 75 cents each ; the town's inventory is 69568 dollars ; what will it be 
on the doHir ; and what is A's tax (as by the inventory) whose estate is as 
follows, viz. real, 856 dollars ; personal, 103 dollars ; and he has 4 polls t 
Pol. its. Pol. Dolli. 

1. Aa, 1 : ,1b : : 624 : 468 the areri^e part of the tax to be de- 
ducted from §3550,72 and tliere will remain $2782,72. 

Dnth. Dolls. Qi. Dolls. Ci$. 

2. As 606G8 : 2782,72 : : I : 4 on the doUar. 

TABLE. 



>0««. 


Dolls, cts 


I is 


4 


« — 


8 


3 — 


12 


4 — 


16 


fi — 


30 


6 — 


24 


7 — 


28 


8 — 


32- 



DoOi. els. 


Dolls. DolU. 


80 


200 is 8 


1 20 


300— 12 


■ 1 60 . 


400— 16 


2 00 


500— 20 


2 40 


60^— 24 


2 80 


700— 28 


3 20 


800—32 


3 60 


900— 36 


4 00 


1000— 40 



9 — 36 100 — 

10— 40 

Now to find what A's rate will be. 

His real estate being 856 dollars, I fin^by tl 
ble that 800 dollars is ^38 cts. 
that 50 — — 2 

. i\t.' that 6 — — 24 



Therefore the tax for his real estate is 34 24 
In the like manner I find the tax i 

for his personal estate to be $ 

His 4 p<rils, at 75 cents each, are 



4 12 



I Real. I Personal. I PSnT Total. 

iDollt. Cts. I Dolls. CIS. \ Dolls. Cts. \ Dolls. Cti . 
■"31 a4~i 4~l2\ 3 I 41 36 



G> 
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} 9. DOUBLE RULE OP THREE. 



THE Double Rule of Three, tometimes called Compoukd PRoroRTfON, 
leaches by having 6ve oumbers given to find a sixth, which, if the pro- 
portion be direct, must bear the game proportion to the fourth and fifth as 
the third does to the first and second. But if the proportloii be inverse, 
the sixth number must bear the same proportion to the fourth and fifth, as 
the first does to the second and third. 

RULE. 

1. " State the question, by placing the three conditional terms in such orr 
dcr that that number which is the cause of gain, loss, or action, may possess 
the first place ; that which denotes space of time, or distance of place, the 
second ; and that which is the gain, loss, or action, the third.'* 

2. '* Place the other two terms, which move the question, under those 
of the same name." 

3. ^^ Then, if the blank place, or term sought, fall under the third place, 
the proportion is direct, therefore, multiply the three last terms together, 
for a dividend, and the other tw<» for a divisor ; then the quotient will be 
the answer." 

4. '' But if the blank fall under the first or second place, the proportion 
is mverse, wherefore multiply the first, second and last terms together, for a 
dividend, and the other two, for a divisor ; the quotient will be the answer." 

EXJIMPLES, 

If 100 dollars gain 6 dollars in 12 months, what will 400 dollars gain in 
8 months ? 

Siatement of the question. 

A 

: 6 Termf in ^e supposition, or conditional terms, 
Tertns which move the question. 

Of the three conditional terms, it is evident that 100 dollars put at inte- 
rest, is that one which is the cause c^gain ; consequently 100 dollars niust 
be the first term ; and because 12 months is the sjKice of time in which the 
gain is made, this must be the second* term ; and 6 dollars which is the gain, 
the third term. The other two terms must then be arranged under those 
of the same name. 

Now as the blank falls under the third place, 'therefore, the question is 
in direc* proportion, and the answer is found by multiplying the three last 
terms together for a dividend , and the two first for a divisor. 

qp^niTioN. ' 

300 t 12 ! : 6 

400 « Then, 12|00)192|00( 



D. 


M. 


100 : 


12 


400 : 


a 



8 



100 
12 




Dolls. l6Jln» 



1200 Divisor. 19200 Dividend. ^ 

2. If 100 dollars gain 6 dollars in 12 months, in what time will 400 do! 
lars gain IG ? 
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OPERATION. 

D. M. D. 

100 : 12 : : 6 Here the blank falling under the second term, the 

400 16' proportion is indirect. 

6 12 Therefore maltiply the first, second and last terms 

...—^ ...^ together for a diTidend» and the other two for a dirisor. 
2400 div. 192 

too 



19200 dividend. M. 

Then 24|00)19fi|00(8 Answer. 
192 



3. A Farmer sells 204 dolls, worth 
Cf grain in 5 years, when it is sold 
it 60 cents per bushel, what is it 
per bushel when he sells 1000 dolls. 
Worth in 13 years, if he sell the 
sane quantity yearly ? 

Cts. 



60 



\ 



to ^ 



Y. D. 

5 : : 204 ets. tn> 
18 : . IQDO : ,816 An^. 

SPdO 






4. If 7 men can reap 84 acres of 
wheat in 12 days, how many men 
can reap 109 acres in 6 days ? 



4f. D. A. 

7 s 12:: 84 M. 

6 : : 100 • 20 Aus. 



a7 



AUTO 



/200 






^Ot^/'^ 



, 6. If a family of & persons spend (450 dollars in 6 months, how much 
would be sufficient to maintain them 8 months, if 5 persons more wer« 
added to the family ? Aw. i 1 120. 

g / 4 




3 SDO 




//Sfi 
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SUPPLEMENT TO THE DOUBLE RULE OF 

THREE. 



QUESTIONS. ^ 
I. What u the Double Rule of Three ; or Compound Proportion? 
2« How are questions to be stated in the Double Rule of Three ? 

3. How is it known after the statement of the question, whether the 

Proportion be Direct or Inyerse ? 

4. When the Proportion is Direct, how is the answer to be found ? 

5. When the Proportion is Inverse, how is the answer to be found ? 

EXERCISES. 

1. If 6 men build a wall 20 feet long, 6 feet high and 4 feet wide in 1& 
«!aj8, in what time will 24 men build, one 200 feet long, 8 feet high aid 6 
thick? An$. todays. Q /VJ 



I'y. 



2^ 

Si CD 
/6 



_ ^ _ 



A 



li 



Jh 



i 



71TT0 



b 



''^.myitTF''^^-^ 



V^ 



scssasscaes 



The solid contents 
in each piece of wall . 
according to the ^yen 
dimensions, must be 
found before stating 
the question. 

2. If 40;&. at Boston make 36 aft 

Amsterdam, and 90/6. at Amsterdam 

make 116 at Dantzick, how many 

/&. at Boston are equal to 260/6. at 

Dantzick ? Ant. 224^/6 

N. B. The answer to Uiis 
question is found by two 
statements in the Rule ol 
Three Qfi«ct. 



/ Off 



JTor-' 



A.. 
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3. If the freight of IZCwt 2qrs. 6lb. 275 miles cost ^27,78 ; how £ur 
may eoCwt. Sqrs. be shipped for j^234,78 ? JtM. 480 miles. 

60'3 



/|"2.' 6 



T? 









5 

is c 




I 










4. An usurer put out 75 dollars, 
at interest, and at the end of eight 
Bionths receired for principal and 
interest, 79 dollars ; I demand at 
what rate per cent he receired in- 
terest? Am. 9 per out. 



5. If 7 men can make 84 rods of 
wall in 6 dajrs ; in what time will 10 
men make 150 rods } 

4ns. ^^do}|$. 






>' 
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6. If tbe freight of 9khdt, of sugar, each weighing l2Cwt, 20 leagues, 
cost £IS; what must be paid for the freight of 50 tierces ditto, each weigh- 



ing 21 Cwt. 100 leagues-? 

"3F 






An$. £,92 11». lOJrf. 



7J7~ 



/JO 













/J 

— T^ 
-r<mn7j-r/ 

— 'U'VW 



& \ 



^^. Cc^ 




***#? 



/ 
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i 10. PRACTICE. 



^* Practice is a contraction of the Rule of Three Direct, wliwi the fiHt 
tenn happens to be an nnit or one ; it has its name fromits daily ude among 
Merchants and Tradesmen, being an easy and concise method of working 
most questions wt^ch occur in trade and business.'* 

Proof. By the Single Rule of Three, Compound MuItiplicafioD, or by 
varying the parts. 

Belbre any advances are made in this rule, the learner must commit to 
m&mory the following 

TABLES. 



AU4V0T, 


OR EVEN PA] 


Parts of a shill. of a j£. | 


d. s. 


and £' 


6 is i 


-' 4V 


4 - i 


- Vtt 


3 - i 


~ 1^7 


2 - i 


-*• tio 


Ji- i 


"** T«<r 


I - A 


— •JfJir 


1 - iV 


"** ?tT 


* — ^v 


, . 4 8 


i - tV 


-^T 


od. k the sum of 4rf. ^id,\ 


Id. 


6d. <J- Id. 


Bd. is twice 


1 4d. 


9d. is the sum 


1 of 6d. 4r 3d. 


lOd. 


. 6d. ^ 4d. 


lid. 


Sd. 3d. * 2d. 



ITS OF 

Pts. of a 

d. 



s. 
10 
6 
5 
4 
3 
2 
1 
1 
I 
1 









8 


4 
6 
8 
4 
3 

10 
8 
6 

91 
*2 



M0I7EV. 

pnuod. 

is £. 

- * 



1 

X 

4 
1 

s 



« 

- A 

- tV 

- tV 

- A 

- ^ 



Practice adiMts of a great va» 

riety of cases, the multiplicity 
of whifcb serves little else than 
that of confounding thf% . mind of 
the scholar^ a dt&^rent method 
i^ill be pursued here, and the 
whole comflrised, in a few cases, 
such as shaU he useful and easy 
for the schS^lar lo bear in bis 
memory- 

The smyiliittnber of'exkn- 
pies utider each ca8e:^ilf l^e 
made up in the Supplement ; 
this will lead the scholar to a 
more particular consideration of 
them. 



OPERATIONS. 
POUNDS, SHILLINGS, PENCE, FARTH. DOLLARS, CENTS, MILLS. 

When the price of the given quan- RULE, 

tity is £1. Is. Id, per pound, yard, Multiply the quantity by the price 
&c. then will the quantity itself be of one pound, yard, &;c. the product 
the answer at the supposed price. — will be the answer, 
l^herefore, ^ 

CASE 1. . ^ • 

When the price of 1 yard, pound, ^c. * ^^ 

consists of farthings only ; If it be one ^ 

farthing, take a fourth part of the 

i)uantity;.if a half penny, take a half ; ' . - . . ; . 

if three farthings, take a hal'f and a 
fourth of the quantity and add fnem. 
This gives the value in pence ^ which 
must be reduced to pounds. 



14f 
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roinn>8, ssilliitos, fehce, fartr. 

EXAMPLES. 

1. What will 362 yards cost at 
|<{. per jaid ? . 

OPElUTlOir. 

2)362. . 
12)18l)>ence. 

"^m'5«. ld.An8. 

Here the quantity stands far the 
price at one penny per yard, but as 
two farthings are but half one penny, 
therefore dividing the quantity by 2, 
gives the price at half a penny .per 
yard, which most be reduced to shil- 
lings. 

2. What will 354| yards cost at 
id' per yard ? 

OPERATION. 

d, . q, 
4)354 2 

12)88 2 

Is. 4(2; 2 Ans. 

S. What will 263 yards cost at 
3g. per yard ? aHm. I6«. 6^. 



DOLLARS, CENTS, MILLS* 

1. What wiU 362 yards cost aft 
7 mills per yard ? 

OPERATION. 

3 6 2 quafitity* 
fi 1 price. 

. 1^2, 5 3 4 Ans. 

Note. The answers in the different 
kinds of money will not always com- 
pare, because in the reduction of the 
price, a small fraction is often lost or 
gained. 



2. W'aat >dll 354| yards cost at S 
mills per yai^iJ ? 

opW.^ation. 
3 6 4 >5 qwMtUy. 
fi 3 price. 

$1 fi e 3 6 

3. What will 263 yards cost at 
1 cent per yard 1 Ans. ^2,63. 



4. What win 816 yards cost at Iq. 
oeryardt Ans. lis. 



4. What will 816 ya^rds cost at 
3 mills per yard f Ans. $2,448. 
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POUNDS, SHILLINGS) PENCE, FARTB. 

5. What will 97 yards cost at 3^. 
per yard ? M$. 6t. Oid. 



DOLLiAS» CENTS* MILLS. 

5. What will 97 yards cost atl 
cent per yard ? jSm. filctti 



6. What will 126 yards cost at {d. 
per yard ? Am. 6«. 3d. 



/ 




CASE 2. 

HVhjtik iht price of Mb, lyd. 4^. 
cotuists of pence^ or of pence and 
farthings ; if it be an even part of a 
shilling, find the value of the given 
quantity at Is. per yard, (the quan- 
tity itself expresses the price at Is. 
per yard ; if there are quarters, &c. 
write for | 3d. for J 6d. for J 9d.) 
and divide by that even part which 
the price is of 1 shilling. If the 
price be not an aliquot or even part 
of one shilling, it must be divided 
into two or more aliquot parts ; cal- 
culate for these separately, and add 
the values ; the answer will be ob- 
tained in shillings, which must be 
reduced to pounds. 






/ 



6. What will 126 yards cost at 7 
mills per yard 7 Ans. ^0,882. 
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rOVVDBf smLUicos, pbitce, wartr. 

EXAMPLES. 
1 . What will 476 yzrds cost a| Hd. 
per jard ? 

OPEHiTION. 
9. 



ed. 

%id. 



^ I 476 Price at U. per yard. 
I I 238 Price at 6d. per yard. 
59 6d, price Hd.peryard, 



2|0)2D|7 Gd. price at liper yd. 
£14 175. 6d. Am. 



PROOF.* 

1- By the Rule of Three. 
F. £. «. 

As 476 : 14 17 
20 



d. 
6 



F. 
: : 1 



iK>LLAiiS, cftirrs, mills. 

7. What will 476 yards come to at 
10 cents 4 mills per yard ? 

OPERATIOV* 

476 
,104 

1904 
4760 



297 
12 



476)3670(7d. 
3332 



238 
4 



)952(2jr. 
952 



2. By Compound Multipli- 
cation. 
£. 9. d. 

1\ price of 1 yard. 
10 



6 3 price of 10 yarcLjn^ 
10 "^ 



3 2 6 price of 100 yards. 
4 



12 10 price of 400 yards. 

2 3 9 price of 70 yards. 

3 9 price of 6 yards, 

£14 17 6 price of 47 Z yarch. 



|49,604 Jlm 



PROOF* 



tts. m« D. cts. m. yds. 
,*10 4)4 9 60 4(476 
41 6 



7 9 
7 2 8 

6 2 4 
6 2 4 

TT^ 
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POUNDS, StFUUKOfi, PENCIL,' FAIlTn. 

• Wiiat trHl 176 yards cost at Djd. 
per yard ? 

OPERATION. 

s. 



6(f. 

3(/. 
id. 



i 



17G value at 1^. per yard. 



C8 value at Gd. per yard, 
jof 44 value at 3rt. per yard. 
7 4d. val. at ^df. per yd. 



2|0)13j9 4^.— at9^J. per yd. 
£6 Ids, 4d. Am. 

PKOOF. 




3. What 4vill 56d| yards cost at 
Id. per yard ? Am. £16 1 If. 6ifl. 



8. What win 176 yards co$t at 13 
cents, 2 mills, per yard t - 

.^. |23,23f.; 



' 9. What will 568| yards cost fA 
)9 cents Tlhills per yatd ? 



.46 



practice: 
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4. What will 685f jwdt cone t» 
at 2|i2. per jaid ? 

Am. £1 i$. lO^d. 



5. What will 649^ yards coet it 
Od. per yard ? jlnt. £27 It. 0^ 



DOfcLAM, CClTTSt MILLS* 

10. What will 685| yards come 
to it 3 eeats 5 mills per yard ? 

Am. ^24,001. / 



II. What win 649| yards cost at 
13 ceats 9 mills per yard ? 

Jhf. ^90»245. 



6. What will 683} yards cost at 
^K pel' 7.^ ? ^'^^ £23 lOt. OjcT. 



12. What will 683f yards cost at 
11 ceote 7 milb per yard ? 

iAis. 79,998 



.V 











^^i^/i/vn^^ 



9 



IStcr.H^ta 



PRACTICE 



f« 



P0VKD8, 801tLIIIOt» rUKWt 94ATB. \ DOKXABt, CSMf^ BIUJ. 

CA8JB S. 
^ tibe priee of Ub^.iyd. isQ. be 
Mlli^i ond petuce and an even pari 
ofiflf Diyide the value 6f the giren 
quantity at £1 per yard by that even 
putt, which the price is of £1. The 
quotient will be the answer. 

EXAMPLES. 

1. What will 7i9| yards cost at 
19. 4d, pe^ yard ? 

op&ftATioir. 

£• «• 

\U.4d.\^\ 719 10 fitice at £1 

■* '- » ■ [per yd. 

143 18 pric6 at 4f. 

• ■ [per yd* 

J9tu.47 19 4d.$itU.4d. 

[per yd. 

Here for the sake of eas^ in the 
operation, because bXS'^lBj there- 
fore I divide the price at one pound 
per yard by 5, and that quotiefit by 3 
which gives the answer. 

2. What will 648 yards cost at] 14. What will 648 yards cost at 



13. What win 719| yards cost at 
22 centSy 3 mills per yard ? 

Anik |160,448. 



]«. M. per yaid ? Ane^ £64. 



A/ - 







wip 



3. What wip I67| yatds cost at 
3«. 4^per yard ? jtns .£27 189. Mi 



27 cents and 8 mills per yard ? 

wfnf. 1180.144. 



15. What win 167f yafds cost at 
56 cents, 6 nulls per yard ! 

Am. |M>IS/ 



r" 



« / 



4 



J . 



' 



Mi 



PRACTtCa 



SceT, )I. Id. 



pouirDa» mntuvwi^mKCKf fartit. 

4. What will 687| yards cost at 
15«. per yard ? Ms. £171 179. %(L 



16. Wiu^ wa 0d7f yards cost at 
8S ceats^ ftttiiUi per yanff. 



l» A 



k J - 1 



: ♦ 



i -CASE, 4« 

nPIUi» tttf #rtM of 1yd. 4-e. w ^M* 
Iptgs/or shillings^ pence and farthtng$^ 
and not an even part of £l. Multi- 
ply the value of the quantity at It. 
per yard by the number of shillings ; 
for the pence and farthings, take 
parts, as in case 2, the results added 
will give the answer, which must be 
reduced to pounds. 

If the price be shillings only, and an 
ftjcn .nw{*r f-i|«jj|ii||y^by ,:^lf.ittie 
price or;^ip^n^wijk(peir.pf »h^ 
one y5f^;deubU, the unit figure of 
die product ibr shillings, the remain- 
iog figure will be pounds. 

Note. When the quantity con- 
tains a fraction, work for the inte- 
gers, and foi" the fraction take pro- 

J*^Mil|lwlKl67^ yards cost at 
175. 6d. per yard ? 

OPERATION. 

\pd.\i\167 
iT 

116^ 
167 



> I 






^ > 



. • '• - o•' 



17. What win 1674 yaids cost ai 
^2,916 ? Jk$. j(488»4S. 



2839 price at 17s. per yd. 
83 6 — at 6d. per yard, 
8 9 price of J- yard.^ 



2|0)293jl Sd. 
Alls, £{4G Ms. 3d. 
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I4ti 



2. What will 6482 j'ards cost Jit 
]2tf. 4^d. per yard ? 

An9. £3391 199. 9^. 



* 3. What mH 614 yards cost at 

165. per yard '^ 

' OPERATIOIf, 

614 

8 lutlf the pricti, 

4912 double ihe first figure 
£491 4». Am. [for skill. 

4. What will 176 yards cost at 
i2«. per yard 2 Ani. £iOb Hs. 



DOX^f^ARS, VKKTBt lULLS. 

18. What will 6482 yards cost at 
^2,063 per yard ? 

Ans. ^11309,366 



19. What will 614 yards cost at 
«2,667 per yard ? . 

Aea. 1^1637,638. 



20. Wbat wffl 176 yards cost ^1 
J2 per yard! A*. >362. 







ptriAy 



) 



6. What w31 36 yards cost at ^$ 
6(1. per yard? j3im. £13 10« 



21. What win 93 yaidd cost la 
% 1 ,25 per yard t Am* ^45. 




160 



PRACTICE. 



Sect. II. itr. 



FOUNDS, SB1LLING8, PENCE, F4RTH. 
CASE 5. 

When the price of lyd. lib, 4^. 
i$ pounds, skUlingi and pence ; 
multiplj the quantity by the pbunds, 
and if the shillings and pence be an 
even part of a pound, divide the 
given quantity by that even pari^ 
and add the quotient to the product 
for the answer ; but if they are not 
an even part of £l, take parts of 
parts and add them together. Or, 
you mav reduce the pound in the 
price of 1 yard, &c. to shillingii, and 
proceed as in the case before, 

EXAMPLES. 
1. What will 59 yarda eo«t> «t 
£6 75. ed. per yard 7 

OPBIUTION. 

£. 

St. 18} of £1. d9vaiuerf£tpery4. 

6 

364— at £6 per yd. 
14 IBi.aibs.peryd. 
7 7 6 d. at 2f • 6d. 
' . [per yd. 
Jifit. £376 St. 64. ai £6 

[7f . 9d. 

3. What will 163 yards cost, at 
£2 8t. per yard! j|Rt.£391 4tk 



!2r.6d.i8}of5. 



DOtliAliS, CIENTSy nttLB 



82. Wbat will 69 yank COlt, w 
$21,85 per yvid ? 

QPBRATtO*. 
D.CL 

21.26 
£9 



mm^ 



191 25 
1062 5 



$1253 75jl||f. 

S3. What will 163 yards cost* al 
|8p«sr7«rd? jlfit.^1304. 










Sect. II. 10. 



PRACTICE. 



t5) 



BOUNDS, 8HI|.LIirQS9 PtlTCB, FAATH. 

3. What will 76 yards cost at £3 
ts. Id. per yard ? 

OPERATION. 

«• 

M.is]^ofl«. 76 value at U. per yd. 

e2^=^iUingi in £9 2s. 

I ^2 valine at 2$. per yd. 
466 — at 60$. per yd. 
1 A is I of 6 J. 36— <il 6d. per yard. 

6 4(l.— ol Id. per yd. 

2|0)476|6 * 



Am. £237 \6$. Ad. 

4. What is the value of 64 yards 
it £2 14f. per yard t 

AM.£fit!St6 16f. 



V 



DOLLARfl, CSirT0» MfLLS. 

24. What will 76 yards cost., at 
<10»43 per yard ? 

At. ^702,66. 



SS. What b die vihe of 84 yardf 
at |9 per yard t jIm.^766* 



t 



} 



lAt SUPPLEMENT TO IMIACTICE- Sect. II. la 

SUPPLEMENT TO PRACTICE. 



QUESTIONS. 
1. What 18 Practice ? 
t. Why iB it 60 called ? 
3. When the price of 1 yard, &c. is farthings, how is the value of any 

given quantity found at the same rate ? 
4* When the price consists of peoce and farthings, and is ap even paii 

of 1«. how is the value of any given quantity found ? 
, b. When the price is pence and farthings and not an even part of U 
what is the method of procedure ? 

6. When the price consists of shiAings, pence and farthings, how is the 

value of any given quantity found ? 

7. When the price contains shillings and pence and an even part of JEi, 

how is the operation to be conducted? 
9. When the price consists of shillings only, and an even number, what 

is the most 4irect way to find the value of any given quantity ? 
91 When the quantity contains fractions, as ^, j , |, &c. how are tiiey to 

be treated ? 
10* When the price consists of pounds, and lower denominations, Iiow is 

the value of any given quantity found ? 
If. When the prices are gfven in dollars, cents, and mills, how is the 
value of any given quantity found in Federal Money ? 

12. What is the method of proof? 

13. How are operations in Federad Money proved"? 

EXERCISES IK PRACTICE. 

In the following exercises the attention of the scholar must be excitca 
^first to consider to which of the preceding cases each question is to be re- 
ferred. That being ascertained, he \vill proceed in the operation accoiJ- 
ing to the instruction there given. 

1. What wiH 745} yards cost at 1 Id. per yard ? Ant. £34 3*. 7J<f. 

Under which of the 
preceding cases does 
this question properly 
belong ? 

What must he done 
with the fraction (| of a 
yard) in the quantity ? 



I / 



fecT. Ih la SUPWXMENT TO r*i aCTUX 1» 

Sf. What liS 964 jsdKcai^ aft UL«<Lfcrjx4T As-iDMCa. SA 



3. What mO 354} jards cost, at 4. \VLat will 916 yards C09l, at 
id. per yard ? j2m. 1$. 4|d. |il. per jard ! Jai. I9t. M. 



^ &. Wbat will 667| yards cost, «t 6. What will 9t3| yoidi cost, at 
"^d, per yard ? , 8rf. per yard t 

Am. £3 109. l]|f^. Ant. £tt ie#. M. 



O 



m 



SUPPLEMENT TO PRACTICE. Sect. II. la 



7. What ma 9t^ yards cost, at 1/ 8. What will 76 yards cost, at£<l 
d A per yard ? 1/ per yard ? 

Jju.^ 4f. Hd. I JInt. 12$. 8A 



^'7 



9. Whatfvill 845 yards cost, at 8i 
per yard? 

Jf nt. £338. 




10. What will 91 yards come te 
at IBs. per yard? 

4n$. ^K 16s 



11. What will 156^ yards come to. 
at 6i. 4^^. per yard? 

Jin». £49 1 U. Sd. 



12. What will 96 yards cost at 
lOt. Hd. per yard ? 

Jns.£4B ]2«. 



L 
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13. What will 674 yards cost, at 14« What wiO 843 yards cost* at 
i^. 2d.fefj9fif #if.jS41 i9.9d. 6$ 8dL per yard? An$. £sei. 



15. What wiD 75 yards cost, jAt I6. What wai 59 yards ciMiie to^ 
X3 35. 4d. per yard ? 9t J^6 Is. 6d. per yard? 

fin$, £237 lOs. Jhu. £376 2f. ^, 



17. What will 59f yards cozpe t(l» Jd- What will 63 yards cost, at 
Ai £3 6s. Sd, per vanl ? > £4 Cs, per yard ? 

dns/^lOO Ss. 4d. Ans. £292 9f. 









156 SUNLISMENT to PRACTie4::. Sect. IL lO. I 

N. B< The iollowing queslioDS are left without .any aoswersi that the 
ScJiobr imiy operate and prove e^ch qaestion*, j 

I 
19. What will 1 1 yards of flimnel, at 2s. Od, per yard come to ? 

opERATioit. paoor 






eo. What will 13tb. of cotton cost at 3s. 4d. per lb. t 



•1 . What will t83 yar* of rlbhon come to at M. per yard ? 



\ 



THE 



SCHOLAR'S ARITHMETICS^. 



SECTION III. 

ROLES OCCASIONAIXT caX'UL TO HEN IN PABUCOLAK CALUNGB AN» 

FCR30IT9 OF LIFE. 



J 1. INVOLUTION. 

IirvoLVTioff, or the raising of powers, is the multiplying of anj given 
ffumber into itself continually, a certain number of times. The quantities 
in this way produced, are called powers of the given number. Thus, 

1^436 16 is the second gower or iquare' rf 4, / . =?4^ 

4>^4X4== 64 is the 3d power, or cube of 4. *=4' 

4X4X4X4^=256 is the 4th power or biquadrate of 4. =4* 

The .giTen number, ; (4) is called the first power ; and the smalt figure,, 
virfaich p<4Dti wt the order of the power, is called the Jjidex or the Ex- 

fonenU ■ ' ' • •■ ' • . / • 



« 2. EVOLUTION. 



EvoiuTiGR^ or the extraction of roots, is the operation by^wbich we 
find any root of any given number. 

The root is a number whose continual multiplication into itself pro- 
duces the power, and is denominated the square, cube, biquadrate, or Sidg 
3d, 4th, root, &c. accordingly as it is, when raised to the 2d>» Sd, 4th, &c. 
power, equal to that power. TJius, 4 is the square rootjOf IQ, because i 
4X4=16. 4 also is the cube root of 64, because 4x4x4=64 ; and 3 ii ^ 
the square root of '9, and 12 is the square root of 144, and the cuberroolfof 
1728, becanee 12x12x12=1728, ami so oa. 



m EXTRACTION OF THE SQUARE ROOT. Sect. III. S. 

To enry iranlber there it a root, itlthotigh there are nambets, thft pre- 
eiM roots of which can ngter be obtained. But by the help of decimals, we 
can approximate towards those roots, to any necessary degree of esactnesa. 
Such roots are called Sm'd Raoti, in distinction from those perfectly aCca^ 
rate, which are called Rationttl liaots. 

The square root is denoted by this character ^ placed before the power ; 
the other roots by the same charaetef, with the index of the root placec^ 
over it. Thus the sqtiare root of 16 is expressed ^/ 16, and the cube root 

^of S^? is V 27, ici v* 

When the pow^r j8,expT«Bsed by aereral noinben. With the si|D -(■ or — 
bettveea them, a line is drawn from the top of the sign orer all the parts of 
it; thus the second power of 21—5 is n/ 21-^", and the 3d power of 
66+8 is V66+8,&c.V J- 

The second, third, fourth and fifth powers of the nine d^ta may bti eeeq, 
in the followidg 



1 3. Extraction or the sqdare boot. 

To extract Uie square root of Any bntnber, is to find anoti^t number 
which muitiplied by or into itself, would produce the given number ; and 
•»fler ilie root is found, such a multiplicutiDn is a proof of the work. 

RULE. 

1. " Distinguish the given number into periods of two figures each, by 
putting a point over the place of units, another o»er the place of hundreds,^ 
and 80 on, which points shew the number of figOres the root will consist of. 

2. " Find the greatest square number in the first, or left hand period, 
place the root of it nt the right hand of the given number, (after the man- 
ner of a quotient in division) for the first figure of the root, and the square 
number, under the period, and subtract it therefrom, and to the remainder 
tiling down the next period for a dividend. 

a. " PIflCe the double of the root, already found, on the left band of the 
dividend for a divisor. 

4. " Seek bow often the divisor is contained in the dividend, (except the 
ri^bt hand fignre) nnd place ttte answer in the root for the second figure of 
it, and likewise on the right hand of the divisor ; multiply the divisor with, 
the figure last nnnexcd b^ the figure last placed in the rdot, and subtract 
the product from the dividend ; to the remainder join the nest period for 
"'iiow dividend' 
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• 

6. ^* Double Uie figares already found in the root for a new divisor, (or 
btiofe down jour last dirisor for a new one, doubling the right hand %ure 
of it) and from these find the next figured in the root» as last directed, and 
continue the operation in the sadke ilnanner till you hare brought down all 
the periods.*' 

** J^ToU 1. If, when the given power is pointed off as the power re- 
quires, the left hand period should be deficient^ it must nevertheless stand 
as the first period." 

** Note 2. If there be decimals in the given yiunAer it must be Pointed 
both Ways' from th^ place of units ; If, when there are integers, ue first 
|)Brlod in the decimals be deficient, it may be completed by annexing so 
many cijrphers as the power^requires : And the root tnust be made to con- 
sist of so many whole numbers and decimals as there are periods belonging 
to each ; and when the periods belonging to the gtveki' dumber are exhausted, 
the operation may be continued at fSeasure by annexiiDg cyphers.'^ 

EXAMPLES. 
h What is the square foot of 729 } 

OJ^EllATION. 

f 2d(2? ihi roof. The gfven mmbier 6eiAg disttngoished into 

4 periods, I seek the greatest square number in 

■■i ^ ** the left hand period (7) which is 4, of which 

47)329' the root (2) being placed to the right hand of 

529 the given number, after the manner of a quo* 

" ■' ti'ent, afldf the square nunrfier (4) subtracted 

000 from the period (7) to tire remainder (3) I 

bring down the next peribd (^9^ making n>r 
cr dividend, 329.^ Then the double of the 
rbot (4) being placed to the left hand fon u 
Avisor, I say how often 4 in 32 ? ^exceptikg 
9 the right hand figure) tlie"answer is 7, which 
I place in the root for the second figure of it, 
dnd also to tiie right hand of the divkor y then» 
multiplying the divisOr thus increased by the!* 
729 figure (7) last obtained in (he roc^, 1 place thS 

product underneath the dividend, and subtract it therefrom, and the work 
is done. t^ v 

DEMONSTRATION ^ ^/ 

Of ike reason and nature of the various steps in Hie ^xiracftwn of, the S^uars^ 

Root. 
The superficial content of any thing, that is the number of square feet, 
yards or inches, &c. contained in the surface of a thing, as of a tabl&or floor, 
a picture, a field, &c. is found by multiplying the ibngth into the breadth. 
If the length and breadth be equal, it is a sqUate, then the measure of one 
of the sides as of a room, is the root, of which the superficial content in the 
floor of that room is the second power. So that having the superfici:il 
contents of the floor of a square room, if we extract the square root, we . 
shall have the length of one side of that room. On the other hand, having 
the length of one side of a square room, if we multiply that nuniber into 
itself, that is, raise it to the second power, We shall then haVe t&e super* 
ficial contents of the floor of that room. 

The extraction of the square root therefore has thiis operatkm on num- 
hers, to arrange the numbers of whieh we extract the toot irtto a s<^ 



^ 




}$0 EXTRACTlO^f or THE StitJAftE ROOl*/ W. tft. 5 

^/&*w. As if a A»an shoulil have 626 j^ards of cafpeiihg 1 yard wi^e^ it ha 
extract th& square root of that nuriibcr (G25) he will then have the length 
of one side of a square room, the floor of which,6^5 yards vrill be juet 
sufficient to cover. 

To proceed then, to the dcinonstration. V ^ ^ 

Example !^. Supposing; a niah has 6^6 j^ards of carpeting, X yard yriie^ 
what will be tiie length of one side of a square room, the floor of which 
his carpeting will cover. 

The first step is to point off the nuniber into periods' of two %ures e^cl). - 
This determines, the number ^f figures of which the /oot.wiJljQOOsis^^^andia 
done on this pnntiple, that the product of any two numlfirt can liqme cit most 
but so ma'Qy places' of Jigures'as there are places in bo^ :ihe factors ^ and at 
hast but one less, if Tvhkk any person may satisfy himself at pjkasure*. ' 

. . • ' ** ' The number being pointed off as th^ rule 

. 625(20 directs, we find, tve have. twp!< .periods,* con- 

4 sequently the root will consist of two figures. 

The greatest square number in the left fiiSnd 
perio^i (6) is 4, of which two is tfeel-root^ 
therefore, 2 is ,the first figure of the -root, 
aiid as it is.'certain we have one figiire. more 
to fm(^ in tfiie root, we may for the present 
supply the place of that figure by a cypher 
(20) then 20 will express the just vftfa*^ ^ 
that j3art of the root now obtained. , But it 
must be remembered, that a root is the .§^dc 
, of a square of equal sides. Let us Hhen 
form a square. ! A, Fig, L each side of which 
shall be supposed 20 }^rds. Now the side a b 
of tbig square qt either of the .sid(!*s, shews 
a to b the root 20, wftich we have obtained. 

To proceed then by the #ule *1 Place the square number underneath the 
period^ subtract, arid to the remainder bring doun the next period.^^-^J^ow. the 
square number (4) is thx? superficial contents of the square A pade eVidfent 
thus — each side of the square A measures 20 yards, which number mul6pli- 
ed into itself, produces 100, the superficial contents of the square A, also t(ie 
§quare number, or the square- of the figure 2 already found in the root, is 4, 
\vhich placedjunder the j^or iod (G) as it falls in the place of hundreds, is in re* 
ality 400, as inightbe sccu also by filling the places to the right liand with cy- 
phers, then 4 subtracted iVom 6 and to the remainder (2) the next period (26) 
being brought down, it is ^ilain, the sum G26 has been diminished by the T^- 
duction of 400, a number equal to the superficial contents of the square A, '^ 

Hence Fig. L exhibits the exact progress of the operation. By t$e 

operation 400 yards of the carpeting have be A disposed of, and- by the 

fi^re is seen the disposition made of them. ^ ^ •'^ 

• Now the square A is to be ei^larged by the addition of the ^25yjpra* 

'which remain, and this addition must be so made that the figure ^ the 

same time shall continue to be a complete and perfect square* If the,^ad* 

edition be made to one side only, the figure would lose its square fo^m, it 

must be made to two si'dies ; for this reason the rule directs, ** place the 

double of the root already found on* the lefl hand of ti>e dividend for a di* 

visor.'* The double cf the root is just equal to tw.o sides b c and c d of 

'the squatCp A, as mo}' W. som'by what follows. 
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626(26 

4 



46)^ 
225 



The donl^le pf the tmi is 4, which pkieftd (or 
a divisor Id place of tens {for it must be rememr 
bered that the next figure in the root is to be placed 
before it) i» in realitj 40, equal to the sides b c 
(20) and c <2 (20) of the square A. 




The square A sb400 yards. 

C ef =100 — 

Cgh =100 — . 

D = 26 -^ 



Again, by the rule, " seek how 
often the divisor is^ontained in 
the dividend (except the right 
; hand figure) and place the an- 
swer in the root, for the second 
figure of it, and on the right 
hand of the divisor." 

Now if the sides b c and e d of* 
^ the square A Fig. II. is the length 
to which the remainder 225 yds* 
are to be added, and the divisor 
(4 tens) is the sum of these two 
sides, it is then evident that 225 
divided by the length of the two 
8ides,that is by the divisor(4 tens) 
will give the breadth of mis new 
addition of the 225 yards to the 
sides 6 c.and c e? of the square A. 

But we are directed to ** ex* 



Proof 626 ffarda. 



eept the right ha^ figure j** and 
also to ** place Me ouotietii figure 
on the fight hand of the divisor ;'* 
tife reason of which is that the 
addition, C ef and Cg h to the 
Sides ( e and e dot the squate. A, do not leave the figure a complete 
square, but there is a deficiency D, at the comer.— -Therefore in dividing 
the right hand figure is excepted, to leave something of the dividend, for 
this deficiency ; and as the deficiency D, is limited by the additions C ef 
and C g h^ and as the quotient figure (5) is the width of these additions, 
consequently equal to one side of the square D ; therefore the quotient 
figure (5^ placed to the right hand of th6 divisor (4 tens) and multiplied 
into itself, gives the contents of the square D, anwhe 4 tensssto the sum 
of the sides, b c and c d of the addition of Ce/and Cg A, multiplied by the 
quotient figure (5) the width of those additions give &e contents C e/and 
Cg h^ which together subtracted from the dividend, and there being no re* 
mainder, shew that the 225 yards are disposed in these new additions C e/, 
Cg h^ and D, and the figure is seen to be continued a complete square. 

Consequently,* Fi^. U. shews the dimensions of a square room, 25 jjrardt 
on a side, the floor of which 625 yards of calpeting, 1 yard wide will be 
sufficient to cover. 

The Proof is seen by adding together the different prts of the figure. 
Such are the principles on i#hich tile op^*ation of t^lctracting the square 
root 19 grounded. 
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iC8 EXTRACTION OP THE SQUARE ROdt. Sect. II!. 3. 

3. What is the square root of 4. What iaibeb square root of 
103926561 Am. 3iie. ' 43m? Jlfu. 208. 
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6. Whftti9(ba8quarerdotof964,5l9236(ffi4lf Jlnt. 3f;06d71. 
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fkr What , is* tfa« \sqi^ire root of/ i 7v What js the sqviire root of 
9P8O01 ?^ *^ • . Ans. ^9.' ' S^OG t ' JJiw. ISA 
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SUPPLEMENT TO THE SQUARE BOOT. 



QUESTIONS. 

1. What is to be tmdentood bj a root ? A power J The lecondy third 

and /burth powers ? 

2. What is the Index, or Exponent ? 

3. What is it to. extract the Square Root ? 

4. Why is the giren sum pointed into periods of two figures ea<^h ? 

5. In the operation, haviog found the first figure in the root, why do we 

subtract the square number, that is, the square of that figure from 
the period in which it was taken ? 

6. Why do we double the root for a divisor ? 

7. In dividing why do we except the right hand figure of the dividend ? 

8. Why do we place the quotient figure in the root, and also to the right 

hand of the divisor ? 

9. If there be decimals in the given number how most it be ]N>inted ? 
10. How is the operation of extracting the Square Root proved f 

EXERCISES m TBE SC^JRE ROOT. 

1. A Clergyman's ^ebe consists of three fields: the first contaiiis hmcstM^: 
2r. 12p. the second, taerts^ 2r. 15p. the third, 1 aere^ Ir. 14p. in exchange 
for wilick tke heritors agree to giv# him t tfquari iieM eomd to all the. 
three. Sought the side of the square t wm« ddpo^. 



t. A genend has an army of 40d6 
men ; how many must he place in rank 
and file to f<»m tbeminto a square ? 

. Ans. 64 
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3. lliere is a circle whose diameter b 4 inches, wE^ is tiie di^iheiler ol 
aeinfle4time8asb^? » . *- Ms.Bimhei. 

NoTE« Square the given diameter, multiply this 
square by the given proportion, and the square 
root h£ tiie prodqcft will be the diameter required. 
Dd the saiae in all similar cases* 

llf the circle of the required diameter were to be 
less ^han the circle of the given diameter, by a 
certain proportion, then the square of the given 
diameter must have beea ^divi4ed by that, pro- 
portion. A' 




4. There are two circular ponds in a gentleman's pleasure ground ; the 
diameter of the less is 100 feet, and the greater it ^tn^ times as large.—* 
.What is its diameter ? An$. 173»2+ 



■<' . ' 



6. If the diaui s te r of a circle be IS inches, what will be the diameter of 
attoAer circle half so large f Am. 8948+«ncAe9« 



\ 
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6. X wall is <}6 f«|t higli^ oiid a ditch before it is 27 fee^ wide ; what is 
the length of a laddft, that wifl reach to the top of the wall from the oppo-,. 



lite iide of the ditch } 



0£ 



Tri' 









Ans, 45 feet. 

Note. A Figure of three 
sides, like that formed by 
the wall, the ditch and the 
ladder, is called a right an- 
gled ■ triangUt of which the 
square of the faypotftnuse, 
or slanting side, (the ladder) 
is ^({ual to the sum of the 
squares of the two other 
sides, that is, the height of 
f lie wall txnd the width of tiie 
ditch. 



•,i 



7. A hne of 36 yards v. ill exactly reach from the top of a fort to the 
opposite banJc of a river, known to be 24 yards broad ; the height of the 
wuJl IS required ? , ^^^ 26,83+ yards. 
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SKCT..I1I. 4. EXTRACTiO^ Oi; ,THK (;UBE ROOT.-^ 1;GV 

8. Glasgow is 44 miles west from Ediabiir^h ; Peebles, j^.cxactlg/^foqth 
from Edinburgh, and 49 miles in a straigbt line'' from Glasgow ; what is the 
distance between Edinburgh and Peebles? Am. Zl.b+miles 
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} 4. EXTRACTION O!' THE CUBE ROOT, 
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' To extract the Culje ll6ot of any mimbcr is to find' another number, 
which multiplied into its square shall n^^duce the given ntrmber. 

1. " Separate the giten number TaPt Periods of three figures each, by 
putting a point over the unit figure, abiS every third figure beyond die place 
of units. , , . , . . ^ • ' W ■ » ' 

2. " Find the greatest tiub6 in tbe lef^ hand pemd^-i^nd put 'its root in 
the quotient. - . ' " • " . . 

3. " Subtract the ^ube thus found, from the said period, and to the re- 
irlainder bring down the next period, and call this the dividend. 

4. "Multiply the square of the quotient, b^ 300, calling it the triple 
square, and the' quotient by 30, calling it the triple quotient, and tb<& sum 
of these call the* a/i'i>or. */ . . 

. 5. *' Seek hcbv ofien the divisor may lie had in the dividend,^ aiiid place 
the result in tlfe {juotierit. ' ■"•' .' \ ' :'■ 

C. ** Multiply the triple square by the last quotient figure,, and write the 
product under the dividend ; mtiltiply the square of the last quotient figure 
by the triple quotient, and place this product under the last ; under all, 
set the cuhc of the last quotient figure, and call their sum the subtrahend. 

7. " Subtract the subtrahend from the dividend, and to the remainder 
firing down the next period for a new divideud» with which proceed as be<^ 
fore, iuid so on till the whole be fio^ihed. 

Note. The same rule must be observed fi>r continuing HJ^^^Jj^p 
and pointing for decimals, as in, the square roiot" 
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1. WW u the cube root of 373348 * 

OPEKATtOH. 

373248(72 fAe root. 

343 7X7X300=14700, l&c fr(>I« jf«are. < ■.^■ 

. .1 7X30 » 210 &e tripU qiiotunt - . ' 

Dnitor 14910)30248 , :: 

-— 14910 At divHtr. .i ■ 

29400 14700x*=i9400 ^ ;i 

- 840 2X2X210— 640 : .; 

8 ?X2X2 =6 

30248 30248 ft« nAttvimi. 

00000 

(y tA« recMOA onJ natwe o/* U< vonouf jUjii m the ojxnifMii of ■xtroeting - 
th« Cube RpoT. 

Any solid body haviog *« egml nrfei, and each of the ndes an txaa- .■ 
iqvare is a Cube, and the meaMire ia Iwgth of one of its lides ia the lOtA ' 
of that cube. For if the meaguxein fbet of anyone side of such a body b6 ~ ^ 
muhiplied' three timea into itself, that is, raised to the third jxywer, the "- 
product will be the number of solid feet the whole body contains. > 

Aa<I on the other hand, if the cabe root of any number of feet be ex- 
tracted, this root will be the length of one side of a cubic body, the whole 
contents of which will be equal to such a niunber of feet. 

Supposing a n^aQ has 138S4 feet of timber, in distinct and separate blocks ttt 
one foot each j he wilhw to kntw how large, a sohd body they wiB make when 
kid together, or what will be the length of one of the sides of that cubic body? 

To know this, al) that is necessary is to extract the cube root of tl^t 
noinberi in doifig wfiipb I propose to illustrate the openidon. 

OFEKATIOX. 

In this nambcr, pointed off OS the rule directs, 
13824(20 there are two periods : of course there will be 

$ two figures iu me root. 

5824 The greatest cube in the right hand period 

fie. !,■ (13) is 8, of which 2 is the root, therefore 2, 

C 20 D placed in the quotient is the first figure of the 

root, and as it is certain we have one figure more 

to fiiid in the root, we may for the present svp- 

S ply the place of that one figure by a cypher (20) 

B men 20 will express die true value <n that part 

£1 of the root now obtained. But it nmst be re- 

(5 meinbcred, that the cube root is the len^ of 

^ oneof the sides ofthe cubIcbody,wfaoflelength, 

breadth and thickness are equal. Let us then 

forin a cube. Fig. 1, each side of which shall be 

,, siippoaed 20 feet ; now the side A B of' this cube, 

SO or either ofthe sides, shews the root (20) whidt . 

_^ we huvc obtaiiied. 



lJ055'/«(=(/» wi;J >:unif::h 'f ihf Cuf-t, ' 
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The Rale next directs, subtract th^ cube thus found from die zaid period^ 
and to the remainder bring doxsm the uext period^ <^€. Now this ciibe TS) is 
the solid contents of th*j figure we have in representation. Mad^ evuient 
thus — ^Eacb side of this figure is 20, which being raised to the 3d power, 
that is the lengthy breadth and thickness being multiplied into each other, 
gives the solid con^tents of thatfigare=8000 feet, and the cube of the root, 
(2) which we have obtained; is 8, which placed under the period from 
which it was taken as it falls in the place of thousands, is SOOO, equal to the 
solid contents of the cube A B C D £ F, which being subtracted from the 
given number of feet, leaves 58t4 feet. 

Hence, Hg. L exhibits the exact progress <^f the operation. Bj the ope- 
ration 8000 feet of the timber are disposed of, and the figure shews the dis- 
position made' oflhem, into a so^id pile, which measures 20 feet on every side. 

Now this figure or pile is to be enlarged by the addition of the 5824 feet, 
which remainis, and thii Edition must be 90 made, that the figure or pile shall 
continue to-be ^ complete cube, that is, have the measure of all its sides equal. 

To do this the addition must l)e made equally to the three different 
aqnares, orf^ces a, c.and £. ' 

T)i^ ne^t ste[( itt the operation is, to find a divisor ; and the proper di« 
visoi^witt be» the ni»&ber of square feet containedin aU the poio^i of the 
figure^ to which the addition of the 5824 feet is to be made. 

Hence w^e are directed to *' muitif^y the square of' the quoti^ by 300,* 
the o)>j.ect of Which is to find the superficial contents of thm £ices a, c, &^ 
to which the addition is now to be made. And that the square ofthe quo* 
tient, multiplied by 300 gives the superficial contents of the faces a, c, 6, 
is eVidf^tfrom what follows ^ . . . 

V Si<feAB=20\ ft quQtient figure, 

Supeificial contenisspsiiOOj 4^e square of t. 

3 300 



The triple square \9,Q0:=rthe ^ ne triple square l2Q0=!=dit .iupei^cial 
mperficial contents if tki facts contMs ^ the faces a, c, and &• 
as Cy and b* - * Hetie the quotient figtire 2 is properlyi 

The two sides A B && A F ^0 (ftM, for there is another figure to foU 
ofthe &ce a, multiplied into low it in the root, and the square of 2, 
^ach other, give tb« superfi- standing ^ units, is 4» but its true valii^ 
cial content of d, a«)d as the is 20 (me $ide A B) of which thq squao^ 
3laees, a, c, and 6, am all equal, is 4OO, we therefoi'o lose t^p cyphers, and 
therefore the content of face these two cyphers are annexed to the fig? 
a^ oniltiplied by 3, will give ure S-r^Hence it appears that we square 
the (Contents pf a, c, and h. the qtiotient with a view to find the st^er^t 

ficial content of the Jhce or sqnare a, we 
oiQltfply the square ofthe quotient by 3, to find the superficial contents of 
the three squares, a, c, and 6, and two cyphers are annexed to the 3, because 
in the square ofthe quotient tmo cyphers were lost, the quotient requiring 
a cypher before it in order to express its true value, which would throw the 
quotient (2) into the place of tens^ whereas now it stands in the place of units. 

Noi^ when the additions are made to the squares a, c, and &, there will 
evidently be a deficiency, along the whole length of the sides of the squares, 
between each of the additions, which must be supplied before the figure 
can be a complete cube. These deficiencies will be 3, as may be seenj 
¥ig. //. nn%. X 
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directed, " multiply the ijKOtUnt by 30, coUtn^ 

T sides, ugainst whicb 
nigh tiie centre of tbe 



130 

Therefore it is, that 
it tht triple quotient.'" 

The trifle quotient is the sum of the three lines, 
nre the deficiencies. » » », all ivhicb meet at h point, 
figure. Tbis is evident from wh:it foUovg. 

The cleficiencieii are three in number, 
they qrc the whole length of the eidee, 
the letigth of each side is SO feet, 



Therefore 30 



3C 



be pled. 



Triple 'guotUnt €0 equal the lenglk 
o/3mV«,4-c. . ^ '; 
Here as befoie, the cjiiotient 
lacbs a cypher ta the right hnni^, 
to exhibit its true value ; tlie 
quolient itself is the length of 
one of the sides, where are the deficienciea ; it is multiplied liy 3 becnuse 
there are 3 deficiencies, and a cypher is annexed to the 3 becaqse it has 
been omitted in the quotient, Which gives the same product, as tf the fru^ 
value of the qtiotient 20, had been piultiplied by 3 alone. 

i 1200 the triple square. '■ ■ 

We BOW hare > (JO the triple quotiept. ' ' ,' 

The anin of which, 1260 is the divisor, equal the number of square 
feet contained in bB the points of the figure or pile, to which the itddition 
of Ihe 5a«4 feet is to be mifde. 

-OPERXTiOB, eentitiHei, 
13924(24 lAeroor. 



D=rq the'let^llt 
• dfjicienciei ta 



Divit. li?60)6824 (he dividend. 



This Figure in (he root (4) shewa 
the depth of &c adilitJQn i^n every point 
where it is to be made to' the pile or 

figure, represented; fi^. /. 



5834 suUrahmd. 
0000. 



1500 triple iqvarr. 

4 last gttolleHl^sun. 



Fia..ll. exhibits tlw addilipns iind« Is 
the sqnares a cb, by which they are 
coveted or nuaed by a d^pth of 4 f^et. 

The next step in llie operation u to 
find a subtrahend, which subtrabuid is 
: the aumber.of Eolid feet contained in all 
the additiosa to the cube, by the last 
,%ure 4. 

Therefore the rule directs, nudUply 
the triple square by the last quotient Ji^ri. 

The triple square it must be remem- 
bered, is the suiierficiid contents of 'ths 
laces j( c and li, which multiplied by 4, 
the depth now added to these faces, «■ 
squares, gives the number of solid feet 
contained in (he additions by .the last 
-quotient figure, 4. . ;. .* 



4300 feet, rqwvl tint aihiitioii n^'nit to Ih^Tiifviirfs 



r fnresi • 



C;h,nfFlg.l 



5|«fVilU»45 K^TftAG?'*^ W T|^ im^)] 



m 




1"6 «j«a»*e ^ ^c^^^^ guotienU 



Then, '* Multiply the. ^qnare x>f ^, last qtu)" 
M^f^Jiguri, hyijjif tiipff ^^fwtifi^." JThis is to 
jBfl ffie deficit U9ip9i7»,^ n» Fig, II, ;Now these 
^eiicieacie^ axjS} Umite4 M^ length by the length 
of ^Q sides (^0), and tj^e triply quotieot is Sie 
supnrof thel^gth.of t|)e4^cieiicie8. JTheyare 
liopitiQd in width by t}if dciht quotient figure (4) 
the squai*e of ^Tli'ich g^jV'es the area or super* 
(icial contents ajt^neend^.whichr multiplied into 
their ieqgth, 6t the triple quotient, which t9 
• th^^aine thing,' gives the contents of those, ad- 
' ditions .4n4, An, 4n, Fig, iff: '' \ . ; '''. 



• J J 
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366; 

60 



» 1 



960 Jtei disposed in the deficiencies ^ between theaddiHens to the squares 
a e bj Fig, III, exhibits these deficiencies^ supplied 4n4, 4n, 4n, and 
discovers another deficiency where these approach together^ of a 
comer panting to make the figure a complete cube. 

Lastly, " Cute ihe tost quotient figure," This 
is done to fill* the deficiency, Fig, Iff. left at 
one earner, in filling up the other deficiencies, 
nnn. This corner is limited by those defi- 
ciencies on every side, which were 4 feet iir 
breadth, consequehdy the square of 4 will be 
the soUd content of the corner which in 
Fig. IV. e e e is seen filled. 




Now the sum of tibese additions make the 
subtrahend, which subtract from the dividend 
and the work is done. 



16 
4 



64 feet is the comer e e «• where the additions n n n^approach together. 

Figure /n Shews the pile which 13824 solid blocks of one foot each, 
would make when laid tt^ether. The root (24) shews die length of a side. 
Fig. I. shews the pile which would beibrmed by 8000 of those blocks, first 
laid together ; Fig. II. Fig. III. and Fig. IV, shew the changes which the 
pile passes through in the addition of the re:naining 5824 blocks or feet. 

Proof. By adding the contents of the first fiflrure, and the additions ex- 
hibiicd in the other figures together. 






I 



m 



£&9«A(moN 4>r Tfffi t^raE hoot; stct. iife« 



JPaet. •• 

0000 C<)iit«ttts of i^. /. 

4800 addition to tlie fyces Or square a^ c, and h^ J%. If. 
960 addition to fill tiie deficiencies n, n, »« /%• liu» 
.64 addition at tlie comer, e, e, e, fVg. iF. where the aMfioiis 
*«'■■■ which fill the deficiencies n, m, n, approach together. 



]38f4 Nnmber of blocks or sofid feet, all which are now dinKMed 
in Fig. IV. forming a pile or solid body of timber, 24 feet 
on aside. 

Snch is the dienionstration of (he reason and nature 6f the Tarions steps in 
the operation of eitracting the cube root. Proper views of the figures, and 
of those ^teps in the operation illustrated by them, will not generally be 
acquired without some diligence or attention. Scholars more especially 
will meet with difficulty. For their assistance, smdll blocks mi|^t be 
formed of wood in imitation of the Figures, with their parts in different 
pieces. By the help of these, Masters, in most instances, would be able 
to lead their pupils into the right conceptions of those views, which are 
here given of the nature of this operation. 

3. WJiat is thft cube r^ of 210^576 ? 



Aw. 276. 
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$nd^ m, 4i £XTBACnQN OF THE CUVH BOOT. 
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4> Wbat is Om cube tootof 8fi339679966Sf . Att. f928. ^ 
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6. Wl»tisfheciiberootofS4,G04519? ' ' ' J?ni. 4,3d. 



< 



€. What 18 the cube root of 2 ? jj„,, j 254. 






\ 
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suppLEJiiJBjsrp TO THje: cube root. 



\ 



qUESTIONS. 

1. What is a Cube? 

2. What is understood by the cube root ? 

3. What is it to extract the cube root ? 

4. Id the operation, having found the^ first figure of thie root, why is the 

cube of it subtracted from the period in which it was taken ? 

5. Why is the square of the quotient multiplied by 300 ? 
€. Why is the quotient multiplied by 30 ? 

7. Why do we add the triple square and triple quotient together, and the 
sum of them call the divisor ? 

6. To find the subtrahend, why do we multiply the triple square by the 

last quotient figure ? the Square of the last quotient figure by the 
triple quotient ? Why do we cube the quotient %ure ? Why do 
these sums added, make the subtrahend ? 
9. How is the operation proved ? 

EXERCISES m THE CUBE ROOT. 

1 . If a bullet 6 inches in diameter weigh 321b. what will a bullet of the 
$ame metal weigh whose diameter is 3 inches ? Ans, 41b. 

Note. " The solid 

: ;'.: V ^ } :' '^ .'I ' . contents, of sindihtr fig- 

, ^ . f ures are ia proportion 

V V.' J '. -« /^ *^ ^^^^ other, as the 

[ \ y ,_ r * cubes of their similar 

4' /«ide*t or diameters.*' 
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2. liVbat ii tbe fide of a cubical |noQD4» equal to one 2S8 foet lo^, 21 G 
hroad and 48 fbet high ? ' Ant. U4 feet. 



J 



* r 






d. There 19 a cubical yesgel whose side is two feet ; I d^&aiid the side 
of a vessel which shall gpntain three times as mach ? 

Ans. ft feet ten inchet aad } nearly. 

Note. Cobo the giren side, 
multiply %by the givea pro* 
portion, '«! the cube root of 
the prodaet'f^ be the. side 
soo^t _ 



^f- '• 
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5, FjELLOWSHIP. 




v-' 



FELLOWSHIP is a rule by which merchants and others, trading 
partnership, compute their particular shares of the gain or loss» in propor- 
tion to their stock and the time of its C!QT^&a!99ssilfi%i^^ 

It is of two kinds, 





^^mjE FELLOWSHIP, 

Is when' the stocks are employed equal times. jf: .^ 

RULE. ^ 

• 

As the whole sum of the stock is to the whole gain or loss, so is each 
man's particular stock to his particular share of the gain or loss. 

Proof. Add all the shares of the gain or loss together ; and if the work 
be right, the sum will be equal to the whole gain or loss. 

EXAMPLES. 
]. Two merchants, A and B, make a joint stock of 200 dollars ; A put» 
in 75 dollars, and B 125 dollars ; they trade and gain 50 dollars ; what is 
each man's share of the gain? 

CPfiRATION. 

Dolls. DoU$. DolU. ^ 

As 200 : 50 : : 75 Jf < 2D0 : 50 : : 125 

76 125 

' ^ 250 250 

350 -^ - 100 

'/ 'D*cts. 50 

200)3750(id»75 A's share. . D. cU. 

200)6250(31,25 B's share. 
600 



•«:■ 



1750 

1600 . . 250 

200 



1500 

1400 500 

400 



1000 18,75 A's share. 

1000 31,25 B's share. 1000 

1000 



50,00 Proof. 

2. Divide the number 360 into 4 such p^rts, which shaU be to each other 
as 3, 4y 5, and 6. 




*360 Proof. 



'i 
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SINGLE FELLOWSHIP. 



Sect. UL 5. 



3. A man died leaving 3 sons, to whom he beqaeathed his estate in the 
following manner, viz. to the eldest he gave 184 doDars, to the second 155 
doilkrs, and to the third 96 dollars ; but when his debts were paid, there 
were but 184 dollars left ; What is each one's proportion of his estate ? 

Am. 77,829 ) 

66,663 } Shares^ 
' 40,606) 



'■ /■ 



t \ i' 



^ 



4. A and B con^anied A put to £46, and took } of the gain ; ^hat 
did B put m ? •«"». £30. 



k^ 
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DOUBLE FELLOWSHIP. 
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.DOUBLE FELLOWSHIP. 

I>OUBL£ FELLOWl^HIP, or Fellowship with time, is when the stocks 
of partners are continued unequal times. 

RULE. 

Multiply^ each mdn's stock by the tinie it was continued in trade. Then^ 
As the whole sum of the products is to the whole gain or loss, so is tach 
man's particular product to his particular share of the loss or gain. 

EXAMPLES. 

1. A, B, and C, entered into partnership ; A put in 85 dollars for 8 
months ; B put in 60 dollars for 10 months ; and C put in 120 dollars for 
3 months ; by misfortune they lost 41 dollars : What must each man sus*^ 
tain of the loss ! ^ 

OPERATION. 



86 
8 



6 

to 




680 600 

As 1640 : 41 : j «80 
680 

680 
2720 

164|0)2788|0(17 A's kee. 

164 

1148 
1148 

0000 

As 1640 : 41 : : 360 
360 

2460 
123 



120 
3 

360 



164[0)1476|0(9C'sloss. 
1476 

0000 



680 A's product. 
600 B's product. 
360 C's product 

1640 
As 1640 : 41 : : 600 
600 



I64{0)2460|0(16 B'l 
164 

820 
820 




Dotti. 

17 A's loss. 

15 B's loss. 

9 C's loss. 

41 Proof, 



! 
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DOUBLE FEtLOWSHlF. 






SKct. III. 5. 



2. A, R, tu^ ^9 trade together ; A, at first put in 480 dollars for 8 
months, then put in^OO dollars more and coi^ued the ^hole in trade 8 
months longer, at tK%end of which he took out his whole stock ; B put 
in 800 dollars for 9 niJSinths, then took out 1^583,333 and continued tiie rest 
in trade 3 months ; </ put in ^366,666 for ten months, then put in 250 dol* 
lars more, and continued the whole in trade 6 months longer. At the end 
of their partnership they had cleared KXX) dollars ; wluil is each mm^s 
^{kare of ttiegaini 

jIim* ^378,827 A's share. 

320,452 B*s share. 

300,721 C's share. 



V^ 



^7^. SS./ A^-^^..^^. 



ri^ 



3% a, t,i~f 
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Sect. III. 5. ' SUPPLEMENT TO FEJiLOWSHIP. t8]l 

SUPPIiEMENT TO FELLOWSHIP. 



QUESTIONS. 

1. What i3 Fellowship ? 

2. Of how many kind? is Fellow9bip ? 

3. What is Single Fellowship ? 

' 4. What is the rule for operating in Single FellowBUpf - 

5. What is Double Fellowship ? 

6. What is the rule for opers^tipg ia Poub)e Fe)lpwstiip t 

7. How is FQllowsbip proved ? 

EXERCLSES^^r FELLOWSHIP. 

A, 6, and C, hold a pasture in common, for which they pay j^dO per 
Annum. In this pasture, A bad 40 oxen ipr 76 d^ys ; B had 36 oxen fof 
50 days, and C had 50 oxen for 90 days, I defied what part ^ch ojt 
these tenants Qughtieto pay of the £20. 

^ s. d. . g,^ \ 

-, 4n8.e IQ 2 IfM^A'spartx 

^■OC '^ H ^ ^^. 3 17 i Ofllf B's part,^ 
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Itt BARTER. Sbct. IIL 

\ 6. BARTER. 



BARTER is the ezchangiiig of one commodity for another, and teaches 
merchants so to proportion their quantities, that neither shall sustain loss. 
Proof. By chai4;ing the order of the question. 

RULE. ^ 

1 . When the quanHty of iHM commodity is given with its value or the va2u0 of 
its integer^ a« also the veUue of the integer of some other commodity to be eX" 

.changed for it^ to find the ouantity of this commodity: — Find the ya)ae of 
fthe commodity of which tne ^uaptity is given, then find how much of the 
other commodity at the rate proposed may be had for that sum. 

2. If the qwmtities of both commodities be given^ and it should be required 
tofindhffw much of some other commodity, or how m/uch mmey should be given 
for the inequality of their values : Find the separate value of the two given 
commodities, subtract the less from the greater, and the reipainder wi(l be 
the balance, or value of the other commodityt 

3. If one commffdity is rated above ^e ready money price^ to find the bar^ 
iering price of the other : Say, as the ready money price of the one is lo 
the bartering price, so is that of the other to its bartering price. 

1. How much coffee at 25 cents i. I have 760 gallons of molasses, 

per lb. can I have for 66}b. of tea at 37 cents 5 mills per gallon, which 

at 43 cents per lb. ? I nfould exchange for 66 cwt. 2 qn 

OPERiTioir. pf cheese at 4 dollars per ^wt Must | 

6 6 lb. of tea. I pay or receive money, and how 

,4 3 per lb. mucbt 

— -— JSm. muH recem j|19. 

2 6)«4,oa(96,S-*w- ^^ ^r^^ 

1 5 8 
• 1 5 



8 
6 








^f 



f d ^ (/ftA^^n^ ^ 



^ 
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BARTiat. 
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3, A and B barter ; A has 160 bushels of wheat at 6#. 9d. per bushel 
for which B gives 66 bushels of barley, worth 2*. lOd. per bushel, and the 
balance in oats •! ««. li. per imbtl j what quantity of oats^ust A receive 

. /^ • # 




2 //// ^ o'/'^^ji 'Zr'^fiJf^' 



4. A has Imen cloth worth SOiL an ^^R|$y money ; but in barter 
he would have two sMil^gs ; B has broad cloth worth 14f. 6d. per yard, 
ready money ; at what price ought the broad cloth to be rated in barter ? 

Am, 17«. Ad. 2q,r^^ per yard. 



^> 
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zd 



Uj • f'**4tef* ' 



•V; 



V, 
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1«4 SUPPLEMENT TO BARTER. Sect. III. %. 

SUPPLEMENT TO JEiAH tBtt. 



QUESTIONS. 

1. What is Barter ? 

2. When and how does this nile hecome useful to merchants? 

3. When a given quantity of one commodity is bartered for some other 

commodity, how is the quantity that will be required of this last 
commodity found ? 

4. If the quantity of both commodities be given, and it be required to 

know how much of some other commodity, or how much money, 
must be given for the inequality, what is the method of procedure ? 

5. If one commodity be rated above the money price, how do you 

proceed to find the bartering price of the other commodity ? 

6. How is Barter proved ? 

EXERCtSES. 
1. A and B bartered ; A had 41 ^wt. of bops, 90f. per cwt. for which 
B gave him £20 m money, and the rest in prunes, at bd. per lb. I demand 
how many prunes B gave A, besidei the £2(K An», VIC. Sqn. 4lb. 







f\t 



"V '.iVC^ ■'■'■' ^ 




t. How much wine at f 1,28 per gaQoBt nv«t I ha^ for 26ewt. Sqr. 
Ulb. of raisint, at $9,444 per cwt. } An^. 1 96; a/. 1 ^. \\fU 



S 



SECt. III. 1. LOSS AMD CAIN. ■. Hf 

} T. LOSS AND GAIN. 

" Lost and Gain is a rale which eaables merchant! ta ettimate tht 
profit or loss in buying and sfellin^ goods ; also to raise or fall the price of 
them, so as to gain or lose so much per cent." 
CASE I. 

To know what is gained or lost per cent. First, fiad what the gsun or 
loM is 67 sobtraction, then as the price it cost is to the gain or loss, so is 
^100 (or £100) to the gain or loss per cent. 
EXAJOPLES. 

1. If I bay candles at 16 cents 7 S. Bought indigo at }I,20 per lb. 
mills per lb. and sell them at 20 cts. and sold the same at 90 cents per lb. 
per lb. what shall I gain per cent or what was loat per cent 1 
in laying out 100 dollars ? Am. ^25. 

OPBRATIOIT. 

1 sell at ,20 per Ih. 
Bought at ,167 per lb. 



Thent 



I gain ,033 per Ih. 
: ,167 : ,0 3 3 : : 100 
1 
— ' — O.tU. 
,167)3, S 0(19,76 Au, 
I 6 7 

16 3 
15 3 



3. Bought 37 gallons of Brandy at 
^1,10 per gallon, and sold It for 
' 1 40 ; what was gained or lost per 



Bought hats at.4f. a piece, and 
sold them again at is. 3d. ; what is 
the profit in laying out £100 1 

Jim. £18,15*. 






^ 9 






y 



IM ' . LOSS AND GAIN. Sect. III. 7. 

• » 

CASE II. 

To hwm hm a eommodUy mu$i be sold to gain or lose $o much per ^eni; 
As 100 dollars (or £100) is to the price ; so is 100 dollars (or £100) with 
the profit added or the loss sabtracted to the gaining or losing price. • 

EXAMPLES. 



1. If I buy wheat at {1,25 per bushelyf 
low must I selLit to gain 15 per cent ? 



OPEKATfOir. . 

As 100 : 1,2 5 :: 115 
1 1 5 



6 2 5 
12 5 
12 5 
— — D. et$. m. 
100)1 4 3,7 5(1,43 7 Am. 
1 



4 3 7 
4 



3 7 5 
3 00 

7 5 
7 



2. If a barrel of^rom cost 
15 dollars, how must it be sold 
to lose 10 per cent? 

Ant. {13^50. 



/fij 




/ $. f^ *«<tr»- 



■L 



1 



^ ■■■ 



50 



3. If 1201b. of steel coit ^7, hownmit I seD it per lb. (o gain 151 per 






^ ^ 



J.' ' 






%0f)0 



An9. It. id, per lb. 

TTTTT' 



T77 



i ^ 



^OOO 



3 i S ^0 / 6Ait 



t'O ^ 
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tdo/J 
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Sect. III. 7. SUPPLEMENT TO LOSS AND 6AI% # W 

SUPPLEMENT TO LOSS j^ND GAIN. 



QUESTIONS. 
I. What it Loss and Gain ? 
. f • Hamg the price at which goods are bought and sold, how iS the baa 
or gain estioiated ? ^ 

S. To know how much a commodity must, be valued at to gai^ or lose 

so much per cent, what is the method of procedure ? 
4» How may questions in Loss and Gain be proved t 

EXERCISES. 
"1. A draper bou^t 100 yards of broadcloth for £56. I demand how 
ha must aell il per vard to gain £16 in laying out £100 ? 

]£ ^^ J •*»«• I*'* y^ 2y« 



US' 
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Z,2.^f 






•569' Hi? '^V 






rjj^^ *^ g / 
«?V 911 
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Mt % DUODECIMALS. Skct. III. 8. 

« 

I 

f 8. DUODECIMALS; 

OR, CROS MULTIPUCATtOff. 



This rale is particularly usefat to Workmen and Artificers iftcalitiQg \^ 
Ihe contents of their work. 

'^ Dimeosipnq are taken infeet, incites. an4 parts. , Inches and parts are 
sometimes called primes Q seconds (^ thirds ('^ and fourths ("") 

TABLE. By this rnle also may be calcula- 

It Fourths tnake 1 Third. . ted the solid contenls <n boiiies,. loar- 

12 Thirds ' • - 1 Second, tog the measures of their different 

12 Seconds^ • -• 1 Inch orfrwne. sides, and is very useful. jth^n^fo^e in 
12 Inches or Pr, 1 F&oL ^ . measucbg vr<>od. . r • ^ 

RULE. 

1. Under the multiplicand write the corresponding denominations of the 
multiplier. 

2 Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, and write the result of each under its respective 
term, observing to carry an unit for every 12, from each lower denomina- 
tion to its superior. 

3. In the %ame manner multiply the multiplicand, by the inches in the 
multiplier, and write the result of each term in the multiplicand, thus mul- 
tiplied, one place to the right hand in the product. , 

4. Proceed in the same manner with the other parts in the multiplier, 
which if seconds, write the result irm places to the right hand ; if thirds, 
three places^ fyc. and their sum will be the answer required. 

The more easily to comprehend the rule — ^Note. Feet multiplied by feet 

give feet — ^Feet multiplied by inch- 
es give inches— Feet multiplied by 
seconds give seconds — Inches mul- 
EXAMFLES. tiplied by inches give seconds — In- 

ches multiplied by seconds give 
1.. Multiply 7 feet, 3 inches, 2 thirds — Seconds multiplied by se- 
seconds, by 1 foot, 7 inches and 3 conds give fourths, 
seconds. 

OPERATION. _ ^ Here I multiply the 7f. Sin. 2^ by 

^ ^ the If. in the multiplier, which gives 

seconds, inches and feet. 

Next I multiply the same 7f. Sin. 2" 
by the 7in. saying 7 times 2 is 14 
which is once 12 and 2 over, which 
(2) 1 set dcm one place to the right 
hand that is in the place of thirds and 
carry one to the next place and pro- 
Prod* 11 7 9 116 ceed in the same manner with the 

other terms. Lastly, I multiply the 

multiplicand . by the 3" saying 3 times 

2 are 6, which I set down two places to the ri^ht hand and so proceed 

with the other terms of the multiplicand. The "nm of all the productsi 

is the answer. 



F 


t J. 


P 

A 


1 


7 3 2 


1 


1 


7 3 






7 


3 2*^ 




4 


2 10 2 "" 




, 




19 9 6 
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A. 
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Eect. in. t. DCODECUULS. 
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F. I.' F. I. F. 



& UiHJptr " '»• S* ly 'f J «• Mnldply 9f. Sin. 7" bjr IJC 

oifc 9" I Sin. vr 

Pr«t. fisC Sin. 3- 3™ 9™ ll Prorf. 119f. ff 2* 10" IVf 






J 



'*/J""^ 



7. How much wood in a load wUeli nteamres 10£ in leogtb. 3C Sin. 
iD width, ud 4f. Sin. io height ; and how much will it cost at ^^ 
percordt in*. leorimdATtMd/Moott^-itmill coM $1 81«li. Sm, 



tao DUOPECIHALS. Sict. III. 8. 

Or, we maj mildply by the feet as dreaidj directed, and 6r the iaches, 
tike such parts of die tnultipKcaDd, kc. as the inches are aliquot or even 
parts of a foot as done in the rule* of JPractice. 

8. if on many square feet in a board of 16 feet 4 inches in length, and 
t feet 8'inches wide ? 

oPERATioir. Here in the first place I multiply 

Ft. /n. ' the 16ft. 4in. by the feet fS) of the 

6 tnchei is jf 16 4 multipUer ; the inches fS) not be« 

2 ' 8 ing an even part of a igot» I take 

— *-— such as are an even part ; thus, 6m. 

32 8 is half a foot, therefore divide the 

f ■ " I 8 2 * multipliamd by 2 for 6 inches, and 

2 8 8 that quotient by 3 (2in. is | of 6in.) 

— — — «^ for 2 inches, all which bemg added 

JIns. 43 6 8 give the product of 16 jfeet 4 inches^ 

multiplied by 2 feet 8 inches. 

9. Another board is 18 feet 9 inches hi length, smd 2 feet 6 inches wide, 
kow many square feet does it contain t Am. 46ft. lOin. 6*^ 

PracHee. By Ihukkeinudi* 




-JfJ 
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wJC Jl V "'^* " IS Doantt, W feet 8 mdiM in kmrth. and 
•ches wide ; how owiyfeet «f bomb does the stock contwDT 

ByFrcOiVt, Bf Dnodteimali. 
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' Swt. III. 8. etrPPLEUENT TO DUODECIMALS. 



m 



SUPPLEMENT TO DUODECIMALS. 



QUESTIONS. 
i. Of what use are Duodecimals f To whom more specially are Ihej 

luefiil? 
t* Iq what are dimensions taken ? 

3. How do yoa proceed in the multiplication of duodecimals f 

4. For what number do you carry ? 

6. What do you observe in regard to settinig down the prodiKt different 
from what is common in the multipUcation of other numbers ? 

€. Of what term is the product which arises from the multiplitation of 
feet by inches ? feet by seconds ? inches by inches ? inches by sec- 
onds ? seconds by seconds ? , 

If* In what way can the operation be varied ? 

EXERCISES. 

1. Multiply 76 feet 3 inches "9 2. What is the product of 371ft. 
seconds by 84 feet 7 inches II sec- Sin. 6 seconds, multiplied by. 181fi» 
onds. lin. 9" ? 

OPERATION. Ans. 67242ft. lOin. I'' 4*" ff^ 

F, L ^ 
6 inches t« |)76 3 9 f 

84 7 II 



7ex 4=304 

76X 8rs608 

3X84=» 21 

9X84= 5 3 

38 1 10 

6 4 3 

4*24)3 2 1 

17 

1 8 




6 
9 

10 6 

11 3 

7 6 



Prod. 6460 7 18 3 

3. How many square feet in ft 
stock of 12 boards, 17ft. 7' long, 
and 1ft. Sin. wide ? Am. 298ft. 11' 



4. How many cubic feet of wood 

in a load 6ft. T long, 3ft. 5' high and 
3ft. 8' wide ? ^ns. 82ft. 6' 8* 4'^ 



SUPPLEBfEKT TO DUODECIMALS. accT. III. 8! 



The diaeosiom of waintcoUing, piving, plasterinr and paii^tiDg are 
taken in feet and inches, and the contents given in yards. 

PAINTERS AND JOINERS 
To find (he dimensions of their work^ take a line and apply one end of it 
|o itiy conte^ of the room, then measure the room, going into every eomer 
with the line, till you come to the place where you first began ; Uien see 
how many feet and inches the string contains ; this call the Compass or 
Rounds which multiplied into the height of the room and the product di- 
vided by &, the quotient wiH be the contents in yards. 

EXAMPLES. 



. 1. If the height of a room painted 
be 12ft.. 4in. and the compass 84ft. 
1 lin. How many square yards does it 
contak ? Ans. Il^Vl 3ft. 5' 8" 







2. There is a room wainacotted» 
he compass of which is 47ft. 3^ and 
he height 7ft;. 6'. What is the con- 
ent in square yards ? 

-Jw. 39Y 3ft. 4' e* 



''i 



^m 







i_ 



I ^ ^7 ^ ////^" 3 Jfia^p^ 





6LAZBRS WORK BY THE FOOT. 

To find ihe dimamms of ikejr work, multiply the height of windows by 
their breadth. 

EXAMPLE. 
There is a house with 4 tiers of windows, and 4 windows in a tier ; the 
height of the first tier is 6ft. 8' ; of the Jiecond 6ft. 9* ; of the third 4ft. & ; 
and of the fourth 3ft. l(f ; and the breadth of each is 3ft. 5'— -What will Oie 



slazing come to a^ 19 cents per foof? 



Aa^ $53,88. 
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« 9. ALLIGATION. 



4LI1IGATTON is the metb#d of mixing two or more simples of different 
qualities, so that the composition may be of a mean or middle quality. It 
is. of two kinds, Medial and Memaie, 

ALLIGATION MEDIAL. 

Alligation Medial is when the quantities and prices of several things ar^ 
given to find the mean price of the mixture compounded of tliose things. 

RULK. 
As the sum of the quantities or whole composition is to their total value» 
so is any part of the composition to its value or mean price. 

EXAMPLES. 

1. A farmer mingled 19 bushels of wheat at 6s. per bushel, and 40busb«^ 
€}a of rye at 45. per bushel, and 12 bushels of barley at 35. per bushel 16- 
g^ther. I demand what a bushel of this mixture is worth ? 

OPERATION. 

Bush, 9, £,, 5. Bush. £,. 8. Bu$k* * 

19 meat aU . 6 m 5 14 j95 71 : 15 10 : : 1 

40 Rye — 4— .8 20 

12 Barley — 3 — 1 16" 

sum qf the— ^,^ . ^ 11)310(48^ 4d. mq. Am 

simples 71 TotaJ value. 15 10"--- ^ 284 

2. A Refiner having Bib. of 8ilv«rl)%]lion, 26 
of Soz. fine^ lOlb. of loz, fine, and 15/6. of 12 
60Z. fine, would melt aU together ; I demand ■ 

what fineness 1/6. of this mass shall be ? )312(4^. 

Ans. 6o2r. 1^^5. %f5. Jine. 284 

4 





Ik 
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71 
41 
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ALLIGATION. 



Sect. III. 91 



ALLIGATION ALTERNATE, 

Is the method of finding what qaanttty of any numher of simples, whose 
rates are given will compose a mixture of a |lven rate, it is therefore, 4he 
reverse ot Alligation Medial, and may be proved by it. 

RULE. 

1. Write the prices of the simples, the least uppermost, Lc, in acolumD 
tinder each other. 

2, Connect with a continued line the price of each simple or ingredient, 
which is less thsm that of the compound, wuh one or any namber of those 
that are greater than the compound, and each greater rate or price with 
one or any number of those tliat are less. 

.3. Write the difference between the mean rate or price and that of each 
of the simples opposite to the rates with which they are connected. 

4. Then if only one difference stand against any rate it will be the 
quantity belonging; to that rate, but if there be several, their sum will b^ 
the quantity. 

Note. . Qjctestions in this rule admit of as, many various answers as there 
are various ways of connecting the rates of the ingredients together. 

EXAMPLES^. 

A. goldsmith would mix gold of 18 carats fine with some of 16, 19, 22, 
and 24 carats fine, so that the compound may be 20 carats fine ; what 
quantity of each must he take ? 



OPERATION. 



Mix 20 car. 




PROOF. 

qz, tar, fint. 
4ofgol€hat 16 
2 1-8 



16x4=64 

18X2=36 



2 .... .19 \An9. 19X2=38 



3 
4 

15 



2^ 
24 



22X3=66 
24X4=96 
oz. 



1 Am. 



Ans. 



3 Ans. 



— 20 carats J^ne. 15)300(20'rar./nc. 

2. A dnvggist had several sorts of tea, viz. one sort at 12*. per lb. another 
sort at lis a third at 9*. and a fourth at 8s, per lb. 1 demand how much 
of each sort he must mix together, that the whole quantity may be afforded 
at 105. per lb. 

lb. s.pJb. 
3 at 12 
2 at 11 

2 at 9 

3 at 8 

lb. s.pJb. 

3 at 12 

1 at 11 

3 at 9 

;2 at 8 

7. Ans. 3/6, of each sort, 

Nt TE.* These seven answers arise fium as many (liiTerent ways of linking 
iho '. ;tes oftlio siiD^hij togctlip.r. 



4 Ans. 



lb. s^.p.lb. 




2 at 12 




1 at 11 


? 


1 at 9 


2 at 8 




lb, s.p.lb. 




1 at 12 




3 at 11 


r 


3 at 9 


O 


1 at 8 





lb, s.p.U). 

1 at 12 

2 at 11 
2 at d 

1 at 8 

lb, s,p,lb, 

2 at 12 



Aiis. 



6 Ans, 



o 
O 

1 

o 



at 
at 
at 



11 
9 
8 



Sbct. IIL 9. ALLlGATlbN. i j(l5 

Case 2. 

When the rates of all the ingredients^ the qucaUity of but one of them^ and 
the mean rate of the whole mixture are given to fmd the several quantities of 
the rest, in proportion to the given quantity ; take the difference between 
each price and the mean rate as before. Then say, 

As the difference of that simple whose quantity is given^ 

Is to the given quantity, 

So is the rest of the differences severally ; 

To the several quantities required. 

EXAMPLES. 

1. How much wine, at 80 cents, at 88, and 92 cents per gallon must be 
mixed with &ur gallons of wine at 75 cents per gallon, so that the mixture 
may be worth 66 cents per gallon? 

OPERATION. 

6-f- Ssss 8 stands against (he given quantity. 
24. 6« 8 
6+11=17 
11+ 6^17 

gal, cts. 

r 8 : 4 a< 80 
As 8 : 4 :: <17 : 8^ — QQ per gal, 7%e answer. 

( 17 : 8| — 92 

2. A man being determined to mix^ 10 bushels of wheat at 4s. per bushel, 
with rye at 3$. with baij|ey at 29. and with oats at l^. per bushel ; I demand 
how much rye, barley ^nd oats must be mixed with the 10 bushels of wheat 
that the whole may be sold at 28d. per bushel ? 

B»p, - B, 

^ 2 qfrRye ( 40 of Rye 

1 Ans. .{50- JBarley 2 Ans. < 60 - Barley 3 Ans. 
12 2 -jOats - f 20 - Oats 

B, A 

10 of IK ' (12~2ofRye 

4 Ans. { 10 - Bsrley 5 Ans. I 5 - Barley 6 Ans 

15 • Oats M7 2 - Oats 



7. 




^1 
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Case 3. 

f¥hen ike rates of the several ingredients^ the guantiiy to be compounded^ 
and the mean rate of the whole mixture are given y to Jind how much of each 
sort will make up the quantity ^ find the differences between the mean rate, 
&c. as in Case 1. Then, 

'As the sum of the qaantities or differences. 
Is to the given quantity or whole composition ; 
So is the difference of each rate. 
To the required quantity of each rate. 

EXAMPLES. 

1. How many gallons of water, of no value, must be mixed with brandy, 
at one dollar twenty cents per gallon, so as to fill a vessel of 75 gallons, 
that may be afforded at 92 cents per gallon ? 

OPERATION. 

Gal. Gal. Gal. . 



g^i 0-^28 Gal. Gal. J 28 : IH of Water. 



»20-'W As 120 : 75 : : ^92 : Bl\ - Brandy. 



iSkhi 120 T 5 given quantity. 

2« Sappose I have 4 sorts of currants of Sd.^tU. IBd. and 22d. per Rk 
of which 1 would mix 1201b. and so much of each sort as to sell them at I6d, 
per lb. how much of each mvst I take ? 





/^ i ^) ': ■ • • 5 ^IfS^a: ^S.O: : % j-^Sni; J JJ _ j^ \ per Ibv 



s 





at 




10 



3. A Grocer hai currants of 4d. 6d. 9d. and 11 (f. per lb. and he would 
make a mixture of 2401b. so that it might be afforded at Bd. per lb. how 
much of each sort must he take ? _ 

_ Ih* at d. 

£ 

Z i,j^ iP\ ZAP 




3 
/ 



fO 




per lb. 



k 



i 
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SUPPLEx^IENT TO ALLlGAtlON. 

SUPPLEMENT TO ALLIGATION. 
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QUESTIONS. 

1. What 13 Alligation? 

2. Of how many kinds is AUigatioa ? 

3. What is Alligation Medial ? 

4. What is the rule for operating ? 

5. What is Alligation Alternate ? 

6. When a number of ingredients of different prices are mixed together^ 

How do we proceed to find the mean price of the compound ov 
mixture ? 

7. When one of the ingredients is limited to a certain quapitity, what is 

the method of procedure ? 

8. When the whole composition is limited to a certain quantity, how d<k 

yw proceed.? 

9. How is AUigatioii' proved) 

EXERCISES. 



1. A Grocer would mix three 
sorts of sugar together ; one sort 
at 10c?. per lb. another at td, and 
another at 6d> how much of each 
sort must be take that the mij^ure 
may be sold for Sd. per lb. ? 

Ms, 3lb. at lOd. 2lb. at Id. 
^nh.atOd. ^ 



£. A Goldsmith has several sorts 
of gold ; some of 24 carats fine, some 
of 22 and some of 18 carats fine, and 
he would have compounded of these 
sorts the quantity of 60oz. pf 20 ca- 
rats fine ; I demand boiir inuch of 
each sort must he have ? 

Ans. 12oz. 24 carats Jtif£, 12 at 22 
carats Jine, and 36 at 18 car.Jine^ 









n> 



grAfT*^ 



/^: 6a:: 6:36 ^/^ tf^^^oS- 
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i 10. POSITION. 



POSITION is a rule which by false or supposed numbers, taken at 
pleasure, discoyers the true;/)ne required. It is of two kinds, Single and 
Double. ^ . 

SINGLE POSltlON. 

Is the working of one supposed number, as if it were the true one, to 
find the true number. 

RULE. 

1. Take any number and perform the same operations mth it as are de- 
scribed to be performed in the question. ^ ... ^S 

2. Then say as the sum of the errors is to the g^ren sum, so is the sup- 
posed number to the true one required. 

Proof, Add the several parts of the sum together, and if it agree with 
th^jun, it is right. 

'''^^ EXAMPLES. 

1. Two men, A and B, having.found a bag of money, disputed who should 
have it. A said the half, third, and one fourth of the money made 130 dol- 
lars,^ and if B coald tell how much was in it, he should have it all, other- 
wise he should have nothing ; I demand how much was in the bag I 

. OPERATION. 

Suppose 60 doUan. As 65 : ISO :: 60 
60 



The half SO 

- third 20 

— fourth 15 

66 



65)7800(120 dolls, the anmer. 
65 



ISO 
130 



2 A B and C talking of their ages, 
B said his age was once and a half 
the age of A ; and C said his age 
was twice and one tenth the age of 
both, and that the sum of their ages 
was 93 ; what was the age of each ? 
A's 12, B's 13, C's 63 years. 



000 

3* A person having spent \ and | 
of his money, had £26} left, what 
bad \m 9t first } Ant. £160. 



4. Seven eighths of a certain num- 
ber exceeds fi)i|r fifths by 6 ; what 
is that number ? Ans, 80. 



'< 
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DOUBLE POSITION. 

DOUBLE POSITION is that wbtch discover? the tnte aumb«r^ or num- 
ber sought, by making use of tvro supposed numbers. * 

RULE. 

1. Take any two Dumbers and proceed with them according to the coo- 
ditions of the tjaestion, 

2. riace eacli error against its respective position or supposed number ; 
if the error be too great, mark it with + ; if too small, with — 

3. Multiply them cross-wise, the first position by the last error, and the 
last position hy the first error. 

4. If-they be alike, that is, both greater, or both less than the givec 
number, divide the difference of the. products by the difference of the 
errors, an.d the quotient Will be the answer; but if the errors be unlike, - 

' divide the sum of the products by the sum of the errors, and the quotient 
will be the answer. 

EXAMPLES. 
1. A man King at the point of death, left to his three sons all his estate, 
*iiz. to F half wanting 50 dollars ; to G one third ; and to H the rest, whieh 
' vas 10 dollars less than the share of G. I deound the sum left,, and each 
scm's share. 

OPERATION. 

Suppose the sun 300 doUars. Again sappose the sum 900 dollars. 

Then 30(H-2— 50=100 F's part. Then 900-5-2—50=400 F's part. 

30(H- 3=100 G's part. • 900-j- 3=300 G's part. 

G'spart 100— 10= 90 H's part. G'a part 300— 10=290 H's part. 

Sum of all their parts 290 Sum of all their parts 990 

Error 10 — Error i 

Suppose. Errors. Haying proceeded w 

300 10— posed numbers i 



conditions ^f the questi 

o/" alt rteir pari) must b 

900 90+ from the supposed nu 

the 290 is subtracted ft 



X 




9000 27000 supposed number, kc 

27000 

Dollars. 

E^n.] 100)36000(360 Ai5. 
The divisor is' the sum of the en-ors SO+and 10— 

2. There is a fish whose head is 10 feet long ; his tail ai 
'lead and half the length of his body, and his body as long 
id tail ; what is the whole length of the fish ? ^ An. 



too 
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3. A certain man having driven his swine to market, viz. hogs, so^s and 
pigs, received, for them a]l £50 being paid for every hog I85. for every 
•ow 16s. for every pig ^. ; there were as many hogs as sows, and for * 
^very. sow there were three pigs ; I demand how many there were of 
^afibiort? 

s. e Ji^y 



^tu. 25 hogs, 25 sows, and 75jnQ8, 



^e 



Mf 






^0\ 







c / 



to 






4. A and B laid out equal sums of money in trade ; A gained a sum 
equal to \ of bis stock, and B lost 225 dollars ; then A'a money was double 
4hat of B'6^ what did each one lay out ? JLm. ^600. 



5. A and B have th^ same incom^^, A saves \ of his ; but B by spend- 
ing 30 dollars per annum more than A, at the end of 8 years finds himself 
40 dollars in debt ; what is their income, and what does each spend per 
annum? ^ ^ 

Am. IWr Micome is $200/><r tmn^ A sptnds {175, 4- B 205 per emu. 



i 
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i 11. DISCOUNT. 



DISCOUNT is an allowance made for the payment of any sum of - 
money before it becomes due, and is the difference between that sum, due 
sometime hence, and its present worth. 

The present worth of any sum or debt due some time hence, is such a 
sum as, if put to interest, would in that time and at the rate per cent for 
which Uie discount is to be made, amount to the sum or debt then due. 

RULE. 
As the amount of 100 dollars for the given time and rate is to 100 dol-* 
lars, so is the given sum to its present worth, which subtracted from the 
given sum leaves the discount. 

EXAMPLES^ 
l.a^What is the discount of {32 1,63 2. What is the present worth of 
due 4 years hence at 6 per cent? ^426 payable in 4 years and 12 

days, discounting at the rate of S 
OFERATiON. percent? . An$, $354y5V$, 

Dolls. . 

6 interest of 100 dolls. 
4 years. [1 year. 



£4 • 
100 




^ 124 amount 




V 


"7- 


r 

t 

V 




Then, as 124 : 100 : : 321,63 
321,63 





124)32163,00(269,379 

321,63 given sum. 
269,379 present worths 

Arts. 62,261 discount. 

} 12. EaUATION OF PAYMENTS. 



EQUATION OF PAYMENTS is the finding of a time to pay at dnce, 
several debts due at; different times, so that neither party shaU sustain loss. 

RULE. 

Multiply each payment by the time at which it is due ; then divide the 
sum of the products by the sum of the pe^yments, and the quotient will be 
\ the equated time. 

Bb 
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EQJJATION OF PAYMENTS. 
EX£MPIJ:S. 
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1. A owes B 136 dollars to be 
paid ID 10 months ; 96 dollars to be 
paid in 7 months ; and 260 to be 
)>aid in 4 months ; what is thc^ equa- 
ted time for the payment of the 
wliole ? 

OPERATION. 

136X 10=1360 

9Gx 7= 672 

260X 4=1040 



2. 1 owe $65,125, to be paid I in 
3 months, ^ in 5 months, j- in 10 
months, and the remainder in 14 
months, at what time ought the 
whole to be paid ? 

Am, 6| months. 



492 3072 

492)3072(6 months. 
2962 



/ I 



120 
30 



492)3600(7 days. 
3444 



156 



3. A merchant has owing to him 
£300, to be paid as follows; £60 
at 2 months, £100 at 5 months, and 
the rest at 8 months ; and it is a-r 
greed to make one payment of the 
whole ; I demand when that time 
must be ? Ans, 6 months. 



4. A merchant owes me 000 dol- 
lars, to be paid in 96 days, 130 dol- 
lars in 120 days, 500 dollars in 80 
/days, 1267 dollars in 27 days ; what 
is the mean time for the payment of 
the whole ? 

Ans, 63 days, very nearly. 



fhr'i 



^■^^'^ ^ 



#v 



Sect. III. 13. 



GUAGING. 
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# 13. GUAGING. 



GUAGING is taking the dimensions of a cask in inched to find its con- 
tents in gallons by the foUolving 

METHOD. 

1. Add two thirds of the difference between the head and bung diam* 
eters to the head diameter for the mean diameter ; but if the stares be 
but little curving from the head to the bang, add only six tenths of this 
difference. 

2. Square the mean diameter, wbi6h multiplied by the length of the cask, 
aDd the product divided by 294, for wine, or by 369 for ale, the quotient 
will be the answer in gallons. 

EXAMPLES. 
I. Flow many ale or beer gallons will a cask hold, whose bung diameter 
19 31 inches, head diameter 25 inches, and whose length is 36 inches ? 

OPERATION. 

31 Bung diam. 25 head diam. 

25 Head diam. 4 Two thirds difference. 



6 Difference. 29 Mean diam. 

29 




841 Square of mean diam. 
36 Length. 



5046 
2523 



359)30276(84 galb. 1^ qts. 



Note 1. In taking the 
length of the casks, an al- 
lowance must be made for 
the thickness for both 
heads of one inch, 1 finch- 
es, or 2 inches according 
to the size of the cask. 

Note 2. The head di- 
ameter must be taken close 
to the chimes, and for 
small casks, add 3 tcinths 
of an inch ; for casks of 40 
or 50 gallons, 4 tenths, 
and for larger casks, 5 or 6 
tenths, and the sum will be 
very nearly the head di- 
ameter within. 



# 14. MECHANICAL POWERS. 



I. OF THE LEVER. 

To find what weight may be raised or balanced by any given power^ Say at 
the distance between the body to be raised or balanced, and the ftdcrum 
or prop^ is to the distance between the prop and the pqint where the power 
is applied ; so is the power to the weight which it will balance or raise. 



- Ux 
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EXMIPLE. 
IF a man weighing 1501b. rest on the end of a lever 12 feet long, what 
weight will he balance on the other end, supposing the prop 1^ feet froitt 
the weight ? 

IZ feet the Lever, 

1 ,5 disUmce of the weight from the fulcrum. 

10,5 distance from the fulcrum to the man. Therefore, 

Feet. Feet, lb, lb, - 
As 1,5 : 10,5 c : 150 : 1050 Jins. 

2. OF THE WHEEL AND AXLET^ B^ 

As the diameter o7 the axle is to the diameter of the wheel, so is the 
power applied to the wheel, to the weight suspended by the axle. 

EXAMPLES, 

1. A mechanic wishes to make a windlass in such.a manner, as that llb^ 
applied to the wheel should be equal to 12 suspended on the axle ; now 
supposing the axle 4 inches diameter, required the diameter of the wheel ? 

lb, %n, lb, in. 
As 1 : 4 : : 12 : 48 Ans, or diameter of the vtfheeL 

2. Suppose the diameter of the axle 6 inches, and that of the wheel 60 
iDOhes, what power at the wheel will balance lOlb. at the axle i Ans, lib. 

3. OF THE SCREW/} Thl^t^ ^ 

The power is to the weight to be raised as the distance between 2 
threads of the screw is to the circumference of a circle described bj the 
power applied at the end of the lever. 

Note 1. To find the circumference of the circle described by the end of 
the lever ^ multiply the double of the lever by 3,14159, the product will be 
the circumference^ 

Note 2, It is usual to abate ^ of the effect of the machine for friction. 

EXAMPLES. 
There is a screw whose threads are an inch asunder ; the lever by which 
it is turned, is 36 inches long, and the weight to be raised a ton, or 22401b. 
What power or force must be applied to the end of the lever, sufficient to 
turn the screw that is to raise the weight ? 

The lever 36x2=72-V3, 1 4 1 59=^226, 1 94+the circumference. ^~ 
circuitf. in. lb. lb. 
TAe»,a« 226,194 : 1 : : 2240 : 9,903 . . 

PROBLEMS, 

1. The diameter of a circle being given to find ^ cifcumference^ multiply 
the diameter by 3,14159 ; the product will be the circumference. 

2. To find the area of a circle^ the diameter being given^ multiply the 
square of the diameter by ,785398 ; the product is the area. 

3. To measure the solidity of any irregulhr body, whose dimensions cannot 
he taken, put the body into some regular vessel and fill it with water, then 
taking out the body, measure the fall of water in the vessel ; if the vessel 
be square, multiply the side by itself, and the product by the fall of water, 
which gives the solid contents of tic irr^'^nlar bocW- 



MISCELLANEOUS UUESTIONS; 



1. THE Northern Ligjits were first observed in London 1560; how ma* 

ny years since ? •^'*t/JL_£ J y^ ^'^ 

2. What number multiplied by 43 produces 88250? Am, 2050* 

3. If a cannon may be discharged twice with 6Ib. of powder, how many 
times will 7C. Zqn, i7lbs. discharge the same piepe ? Ans. 295 times. 

4. Reduce 14 guineas and £75 13s. S^d. to Federal Money. 

Jhis, $317,593. 

5. What is the interest of ^79,47 one year and fire months ? 

4ns. ^6,754. 

6. A owed B |^317,19, for which he gave his note en interest, bearing 
date^.^uly 12th, 1797. On the back of the note are these several endorse- 
ments, viz.^5^- , S ' . " 

Oct. 17th, 1797, Received in cash 5J61,10. 
March 20th, 1798^ Received lICwU beef, at $4,33 per cwt. 
~ Jan. 1st. 1800, Received in cash, $84. 

What vras there due from A to B of principal and interest. Sept 18th^ 
/801 ? ^ .^Tw. $144,363. ' 

7. What cost 13| yards of flannel at 1*. 8j€?. per yard ? Ans. £1 3s. Of J.. 

8. What must I give for 3Cwt. 2qrs. 13/6. of cheese at 7 cts. per lb. ? 

Ans'. $28,36. 

9. What will 35 yards of broadcloth cost at 235. 6d. per yard ? 

Ans. £41 2s. 6d. 

10. What will be the cost of a loin of veal, weighing I6^lb.'9tt 2^d. per lb. f 

Ans. 3s. 5|d. 

1 1 . What will 87JZ6. of tallow cost at d^d. per lb. ? Ans, £3 Is. 3d. 

12. What will 196 yards of tape cost at 3 farthings per yal*d? 

Ans. I2s. 3d. 

13. What will 56 bushels of oats cost at 2^. 3^. per bushel ?. 

^Ans. £6 Bs. 4d. 

14. At £3 7*. 6d. pdr cwt. for sugar, what is that per lb. ? Ans. Id. 

15. How much in length of a board that is 10 inches wide will it require 
to make a Square foot ? An>s. 14^ feet. 

16. How many square feet in aboard 1 foot 3 inches wide, and 14 feet 9 
inch€fs long ? Ans. 1 8/*. 5' 3" 

17. How much wood in zj&a^ ftfeet long, 3| wide, and 2 feet 9 inches 
high? ' Ans. 86/. 7' 6" 

18. At $1,33 per yard for cloth, what must I give for 72 yards ? 

Ans. $95,76* 
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S06 MISCELLANEOUS QUESTIONS. 

19. l(^ cwt. of cotton wool cost £ll 17f. 6d. what is that per lb ? 

90. If 1832| gallons of wine cost £44 Gs. what is that per gallon ? Ans. bfcL 

21. What will 53|lh. of beef cost at 5cts. 5m. per lb. ? Ans. $2,942. 

22. What will oO bushels of potatoes cost at 21 cents per bashel ? 

' >^ Am. $10,50. 

23. At $10,76 per cwt. for sugar, what is that per lb. ? Ans. $0,096. 

24. What will be a man's wages for 6 months, at 43 cents per day, 
working 6| diys per week ? Ans. $61,49. 

25. What must I give for pasturing my horse i 9 weeks, at 33 cents per 
week ? ' * Ans. $6,27. 

26. How many resolutions does the moon perform in 144 years^ 2 days, 
10 hours. One revolution being in 27 days, 7h. 43m. Ans. 1925. 

27. What will 7 pieces of cloth containing 27 yards each, come to at 
16*. 4{d. per yard ? Ans. £146 6s. 10^. 

28. A man spends 23 dolls. 69 cents, 5 mills, in a year, what is that per 
day ? , Ans. $0,064. 

29. Suppose the Legislature of this State should grant a tax of 7 cents 3 
mills on a dollar, what will a man's tax be, who is 142 dollars 40 cents on 
the list? ' jJns. $10,396. 

30. A Bankrupt, whose effects are 3948 dollars, can pay his creditors 
but 28 cte. 5 mills on the dollar. What does he owe ? Ans. $13852,631. 

31. Suppose a cistern having a pipe that conveys 4 gallons, iqts. into it 
in an hour, has another that lets out 2 gallons, Iqt Ipt. in an hour, if the 
cistern contains 84 gallons, in what time will it be filled ? 

Ans. 39h. 31m. 4b\^s. 

32. If 80 dollars worth of provisions will serve 20 men 25 days, what 
number of men will the same provisions serve 10 day^? Ans. 50 men. 

33. If 6 men spend 16 dollars 7 cents in 40 days, how long will 135 men 
be spending 100 dollars ? Ans. 11 days, Ih. 30m. 188. 

34. A bridge built across a river in 6 months, by 46 men, was washed 
away by the current ; required the number of workmen sufficient to build 
another of twice as much worth in 4 months ? Ans. 135 men. 

35. Four men. A, fi,' C, & D, found a purse of money containing 12 dol- 
lars, they agree that A shall have one third, B on^ fourth^ C one sixth and 
D one eighth of it, what must each man have according to this agreement? 

Ans. A's share $4,571f B's share, $3,4284. 
C's share $2,285f. D's share, $l,714f 

36. A certain usut'er lent £90 for 12 months, and received principal and 
interest £95 8*. I demand at what rate per cent he received interest. 

* Ans* 6 per cent. 

37. If a gentleman have an estate^ of £1000 per annum, how much may 
he spend per day to lay up three sc<^e guineas at the year's end ? 

Ans. £2 10s. 2d. l^q. 

38. What is the length ^f a road, which being 33 feet wide contains an 
acre ? Ans. 80 rods in length. 

39. Required a number from which if 7 be subtracted, and the remain- 
der be divided by 8, and the quotient ^e multiplied by 5, and 4 added to 
the product, the square root of th\ sum extracted, and three fourths of that 
root cubed, the cube divided by 9, ti^e last quotient may be 24 ? Ans. 103. 

40. If a quarter of whe^it affords 60 ten penny loaves, how many eight 
penny loaves mo}' be obtained iiayryi ? Ans. 75 eightfenny loaves. 
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41. If the carriage of 7 cwt. 2qr. lor 105 miles be £1 55. hour, far may 5 
. cwt. Iqr. be carried for the same money ? Arts. 150 miles^ 

42. If 50 men consume 15 bushels of grain in 40 da^'s, how much wilt 
30 men consume in sixty days ? Jins, 13^ bushels, 

43. On the same supposition, how long will 50 bushels maintain 64 men ? 

Ans, 104 daySy 4 hours. 

44. A gentleman having 50s. to pay among his laborers for a day's workv< 
would give to every boy 6d. to every woman 8d. and to evfery man 16d. 
the number of boys, women and men was the same ; I demand the number 
of each ? Am, 20. 

45. A gentleman had £7 lis. 6d. to pay among his laborers ; to every 
> boy he gave 6d, to every woman Sd, and to every man I6d. and there were 

for every boy three women, and for every woman 2 men ; 1 demand the 
number of each ? Ans. 15 boys^ 45 women, and 90 men. 

46. Three Gardeners, A, 6, and C, having bought a piece of ground, 
find the profits of it amount to 120iS per annum. Now the sum of money 
^hich they laid down was in such proportion, that as often as A paid 5£ B 
paid l£ and as often as B paid 4£ C paid 6£. I demand how much each mau 
must have per annum of the gain ? Ans. A £26 135. 4df. B j£37 6«. 8^. C £56. 

47. A young man received 210£ which was 2-3(2s.of his eldest brother's 
'^ portion : now three times the eldest brother's portion was half the father's 

estate ; I demand how much the estate was ? Ans. £1890*. . 

48. Two men depart both from one place, the one goes Nprthv^fifh^e. 
other South ; the one goes 7 miles a day, the other 1 1 miles a 4^y ; how far 
are they distant the 12th day after their departure ? Ans. 216 miles. 

49. Two men depart both from one place, and l{oth go the same road 
the one travels 12 miles every day, the other 17 miles every day ; haw far 
are they distant the 10th day after their departure ? Ans. 50 miles. 

50. The river Po is 1000 feet broad, and 10 feet deep, and it runs at the 
rate of 4 miles an hour. In what time will it discharge a cubic mile of wa- 
ter (reckoning 5000 feet to the mile) into the sea ? Ans. 26 days, 1 hour. 

51. If the country which sOpplies the river Po with water, be 380 miles 
long and 120 broad, and the whole land upon the surface of the earth be 
62,700,000 square miles, and if the quantity of water discharged by the riv- 
ers into the sea be every where proportional to the extent of land by which 
the rivers are supplied ; how many times greater than the Po will the whole 
amount of the rivers be ? ^/J^ t^^^rsf^^ tr ^ e ^. '^ Ans. 1 375 times. 

62. Upon the same supposition, what quantity of water altogetlrcY will be 
discharged by all the rivers into the sea in a year ? Ans. 19272 cubic miles. 

53. If the proportion of the sea on the surface cf the earth to that of land' 
be as 10^ to 5, and the mean depth of tiie sea be a quarter of a mile ; how 
many years would it take if the ocean were empty to fill it by the rivers 
running at the present rate? Ans. 1708 years, 17 days, and 12 hours, 

54. If a cubic foot of water weigh 1000 oz. avoirdupois, and the weight 
of mercury be 13^ times greater than of water, and the height of the mer- 
cury in the barometer (the weight of which is equal to the weight of a col- 
umn of air on the same base, extending to the top of the atmosphere) be 3G 
inches ; what will be the weight of the air upon a square foot 1 a square 
mile ? and what will be the whole weight of the atmospherCj^ supposing the 
tize of the earth as in questions 51 and 53? 

Ans. 2109,375 pounds weight on a square foot. 
62734375000 - - - square miles, 

«499804687500y000U - - - of the ''xhole t^mosphe^e. 
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55. A began trade Jane I, with 40 dollars, and took in B as a partner, 
Sept. 8, following, with 120 dollars ; on Dec. 24, A put in 190 dollars more, 
and continued the whole in trade till May 5, following, when their whole 
gain was found to be 82 dollars ; what is each partner's share ? 

Am. A's ^f-e $47,oeb+B'8 share ^34,934+ 

56. If I give 80 bushels of potatoes at 21 c&kts per bushel, and 2401b. of 
flax, at 15 cents per lb. for 64 bushels of salt, what is the salt per bushel ? 

Ans. 1^0,825. 
57 What is the present worth of 482 dollars, payable 4 years hence, dis- 
counting at the rate of 6 per cent ? Ans. ^388,709. 

58. 1 have owing to roe as follows : viz. ^18,73 in 8 months : {46,00 in 
5 months ; and 104,84 in 3 months ; what is the mean, time lor the payment 
of the whole ? Ans. 4 months 2 days. 

59. If I sell 500 deals at I5d. a piece, and lose £9 per ^ent, what do I 
lose in the whole quantity ? Ans. £2 16s. 3d. 

60. If I buy 1000 Ells Flemish of linen for £90, what may I sell it p^r 
Ell in Loudon, to gain £10 in the who4e ? ' Ans. Ss. Ad. 

. 61. How many wine gallons in a cask, whose bung diameter measures 
27 inches, head diameter 21 inches, and length 30 inches ? 
, Ans. 63 gals. 3qts. 

62. A military officer drew up his soldiers in rank^nd file, having, the 
nTimb^r in rank and file equal ; on being rehiforced with three times his 
first number of men, he placed them all in the same form, and then the 
Dumber in rank and file was just douUe what tt was at first ; he was again 
reinforced with three times his first immfref of men, and after placing the 
whole in the same form as at first, his number in rank and file was 40 men 
each ; How many men had^he at first? * Ans. 100. 

63. Two ships A and B sailed jQrMa a certain, port at the same time ; A 
sailed north 8 miles an hour, and B east 6 miles an ho|U||MFhat was their 
distance at the end of one hour ? "^ ^ns, 10 miles. 

64. A hare starts 12 rods before a hound ; but is not perceived by him 
until she has been up 45 seconds ; she seuds away at the rate of ten miles 
-an hour, and the dog on view, makes after at the rate of 16 miles an hour. 
How long will the hound be in overtaking the hare, and what distance will 
he run ? Ans: 97^ seconds ^ he wUl run 22Sb feet. 

65. A* fellow said that when he counted his nuts two by two, three by 
three, four by four, five by five, and six by six, there was still an odd one ; 
but when he counted them seven by seven tfa^ came out even ; How ma- 
ny had he ? Ans. 721. 

66. There is an island 50 miles in circumference, and three men start 
together to travel the same way about it ; A goes 7 miles per day, B 8, and 
G 9 ; when will QlBy all come together again, and how far will they tra^v- 
el ? Ans. 50 da^s. A 350 miles. B 400, and C 45a 

67. If a weight of 14401b. be placed 1 foot from the prop, at what dis- 
tance from the prop must a power of 1601b. be applied to balance it? 

Ans. 9 feet 4 

68. Sound, uninterrupted, moves about 1142 feet in a second ; suppos- 
ing in a thunder storm, the space between the lightning and thunder be six 
seconds ; at what distance was the explosion ? 

Ans, 1 mile, 9 4 rods. 21 feet. 
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69. A canooD ball at the first dischax^, flieai/aDout a mile la eight seconds; 
at this Irlkte, hoitr long Would a ball be in passing from the Eartli to the Sun, 
it beisgi as astronomers well knoiv, 95173000 miles distant ? 

An$i 24 years^ 46 daySy 7 haurs^ S3m. 205. 

70. A general disposing his ^rmy into a square battalion, found he had 
231 oter and above ; bat increasing each side with one soldier, be wanted 
44 to fill up the square ; Of how many men did his army consist ? 

Alls. 19000. 

71. A and B cleared by an adventure at sea 45 guineas, which was £35 
per tint u^on the mtmey advanced, and with which they agreed to purchase 
a genteel horse and carriage, whereof they were to have the use in pro- 
portion to the sums adventured, which was found to be II to A, as often as 
8 to B ; what money did each adventure ? 

An$. A £104 4$. 2ffl. B £75 155. 9/^d. 

72. Tubes may be made of gold weighing not more than at tiie rate of 
pAj of a gnon pet foot ; what would be the weight of such a tube, which 
would extend across the Atlantic from Boston to London, estimating the 
distance at 3000 miles ? Xt^ 

Ms. ftoz. 6pwt. 3|^^^ 
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r. There was a^MR 30 feet deep ; a frog at the bottom could jump up^f ^^'^'^ 
3 feet every day,' but he would MX back tm feet every night. How many 
days did it take the frog to jump onif 2lv 

2. Two men were driving sheep to marked ^^ys one to the other, give me * 
one of yours and I shall ^te as many as you ;^ie other says, give me one 
of yours^d I shall have as many again as you. .How tnany fcod eaph ? 

\ 3. As I was going toSt. Ivll, "^^ A^St^^XJ^t^Vt^ 

I met seven wives,. . Vi5<. ,**^«^ "^ r*r 

Evety wife had: seven sacks. 
Every sack had sevea cats. 
Every cat hkd sev^n kits, 

Kit8,cate,«^lBMidWe8, ^\(y^Uei 

How man^ were gomg to St. Ives? X- 

4. iTKe accomt of .a ceij^^school is as follows, viz. 1-16 of the boys 
learn geometry, 3*8 learn grammar/ 3- 10 learn arithmetic, 3-20 to write, 
and 9 learn to read : I demand the number of each ? 

5. A man driving his geese' to market, was met by another, who said. 
Good morrow master, with your hundred geese ; says he, I have not an 
jbundred, but if I had half as many as (now have, and two geese and a. 
half beside the number I now have already yj shpuld have an hundr^'^ ^ "^ 
How.many had he ? 
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6. Three travellers met at a Caravansary, or inn in Persia ; and two of 
them brought their provision along with them, according to the custom of 
the country ; bat the third not having provided any^ proposed to the others 
that they should eat together, and he wouid pay the value of his proportion. 

V This being agreed to, A produces 6 loaves, and B 3 loaves, which the 
vtravellers eat together, and C paid 8 pieces of money as the value of his 
share, with which the others were satisfied, but, quarrelled about the di- 
viding of it. Upon this, the affair was referred to the judge, who decided 
the dispute by an impartial sentence. Required his decision ? 

7. Suppose the 9 digits to be placed in a quadrangular form ; I demand 
what order they must stand, that any three figures in a right line may 

ake just 16 ? 

8. A countryman having a Fox, a Goose, and a peck of com, in bier 
journey, came to a river, where it so happened that he could carry but one 
over at a time. Now as no two were to be ,leA together that might de- 
stroy each other ; so he was at his wits end how to dispose of thejiH^ ^or 
says he, tho' the corn can't eat the goose, nor the goose eat the tox ; yet 
the fox can eat the goose, and the goose eat the corn.* The question is, 
how he must carry them over that they may not devour each other ? 

9. Three jealous husbands with their wives, being ready to pass by 
night over a river, do find at the water side a boat which can carry but two 
persons at once, and for want of a waterman they are necessitated to row 
themselves over the river, at. several times : The question is, how those 
six persons shall pass by 2 and 2, so that none of the three wives may be 
found in the company of one or two men, unless her husband be present? 

10. Two merry companions are to have equal shares of 8 gallons of 
wine, which are in a vessel containing exactly 8 gallons ; now to divide it 
equally between them, they have only two other empty vessels, of which 
one contains 6 gallons, and the other 3 : The question is, how they shall 
divide the said wine between them by" the help of these three vessels, so 

that they may Ijave four gallons apiece ? 

v.. 

^^irt> -yrui/ri^ e^ayruL t^ a^y^ c^nn^, Mulo eoJ— 

'• '^^^ uvuLy- i^^^^^ cyii^ c£.y V d<^^v: S 

C^TTUXyrid' ^^ftvtrt^ yr^^'^y 'VC^^CT*.^- /-CiV>V^ 



% 







-ll^Vl^ 



<f-U^t^i^rf- ^UV^trK^ J^^jouo^ ^fivii) J' 






§ I. OF NOTES. 
Qoerdean, Sept. 17, 1802. — For ralae received I promise to pay to Oti- 



cents, on demand, with 
William TruStv. 



romise to pay to 0. R. 
lbs after date. — — 

Peter Pencilo^ j' g 



k Sept. 17, 1802.— For value received, we jobtly and sereraHy 
to pay to C. D. or order,--'^^ — rlrtlhrfi. -" ' rr nil. Bn^rmnnil 




Ko. in. 

My two Fertimt. 

.irian. " - -- ' " 

promise 
vith interest. 
fVttest, Conttanct MUyS 



OBSERVATWfS. 

l.-No note is negotiable unless the words, or order, otherwise orhrartr, 
be inserted in it. 

2. If the note be written to pay him "or order," ,(No. 1.) then Qlirer 
!!ownti/i/f may indorse this note, thnt is, write his' n'^me on th6 backside 
oiiil ae!! it lo A, B, C, or whom he pleases. Then A, who boys the note, 
rails 011 William Trusty for payment, and if he neglects, or i; -unable to 
pay, A may recover it of the endorser. 

3. If a note be written to pay him " or bearer," (No. 2.) then any per- 
son who holda the note may sue and recover the same of Peter Pencil. 

4. The rate of interest estUilifihed by law, being six per cent per imn-.im, 
it becomes unnecessary in wrQingvotes to mention the rate of mtercs^it 
is sufficient to write tbem for the payment of such a sum, with iriterestp^r 
it will be understood legal 'interest, which is six per cent. r 

G. All notes are either payable on deinatid oral the eipiration of a cer- 
tain torm of time agreed upon by Uif parties and mentioned in the ncte,a5 
three months, a year, &c. 

fi. If a bond or note mention no time of payment, it is always on de- 
mand, wlicthcr the words, en rlp^nnnd, he eiprefflftd or not- 



^12 FORMS OF BONDS, 

^ 7. AH notes payable at a certaio time are on interest as soon as they be* 
r come due, though in such notes there be no mention made of interest. 
* ' This rule is founded on the principle that every man ought to receive 
his money when due, and that the non payment of it at that time is an inju- 
ry to him. The law, therefore, to do him justice, allows him interest from 
the time the money becomes due, as a compensation for the injury. 

8. Upon the same principle a note payable! on demand, without any men- 
tion made of interest, is on interest after a demand of payment, for uponi 
demand such notes immediately become due. 

9. If a n6te be given for a specific article, as rye, payable in one, two^ 
or three months, or in any certain time, and the signer of such note 8u£fers 
the time to elapse without delivering such article, the holder of the note 
wil^ not be obhged to take the article afterwards, but may demand and re- 

" cover the value of it in money. 



f 2. OF BONDS.^>^^^^^^^/^ 



A BOND WITH A COWlilT^tOJJ FIlOM ONE TO AKOTHER. 

KNOW all men by these presents^ that I, C. D. of &c. in the county of fte. 
am held and firmly bound to E. F. of &c. in two hundred dollars, to be paia 
to the said £. F. or his certain attorney, his executors, administrators or 
assigns^ to which payment, well and truly te be made, I bind myself, my 
heirs, executors and adannistrators, firmly by these presents; Sealed with 
my seat Dated the eleventh day of^^^^^ the year of our Lord one thorn- 
sand eight hundred and two. 

Tke Condition of this obligation is such, that if the above bound G. D, 
his heirs, executors, or administrators, do and shall well and truly pay, or 
cause to be paid tmto the adbeve named £. F. bis exeqi^torB, admioistrators 
or assigns, the foU sum of t^o biwdrM^llars, with I^^gid interest for the 
same, on or before the eleventh day o^^f'^'next ensuing the date hereof : 
Then this obligation to be void, or otherwise to remain ta full force and 
virtue. 

Signedy 4*c. 

A Condition o^ a Counter Bond, or Bond of Indemnity, where 

one man becomes, bound for another. 

THE condition .of this obligation is such, that whereas the above bamed 
A. B. at the special instance and request, and for the only proper debt of 
the above bound C. D. together with the said C. D. is, and by one bond or 
obligation bearing equal date with the obligation abov/e. written, held and 
firmly bound unto £. F. of &c. in the penal sum' o y^y'^^/^^^^ d ollars, 
conditioned for the payinent of the sum of, kc. with legal interest for the 
same, on the<*i^24day oC^i^ext ensuing .the date of the said in part reci- 
ted obligation, as in and by the said in part recited bond, with the condition 
thereunder written may more fully appear: If therefore the said C. D. his 
lie if!*, executors, or administrators, do and shall well and truly pay, or cause 
to be paid unto the said £• F. his executors, administrators, or assigns, the 
(«aid sum of, &c. with legal interest of the same, on the said-^^^— day of, &c. 
liext ensuing the date of the said in part recited obligation, according to the 
ti'ue intent and meaning, and in full discharge and satisfaction of the said in 
piii't recited bond or obligation : Then, &c, Otherwise, &c. 



FORMS OF RECEIPTS. SI3 

KoTC. The principal difieretice between a note and a bond, is that the 
latter is an instrument of more solemnity, being given under seal. Also, a 
note may be controuled by a special agreement, different from the note, 
whereas in case of a bond, no special agreement can in the least contrwif 
what appears to hare been the intention of the parties as expressed by the 
T^ords la thi^ condition of the bond. 

M- OP RECEIPTS. 
JVb. /• 



, .. - ^ ^» *?'• ^^* ^^^' Received from Mr. Duratite AdUy, ten 
dollan in lull ofall accounts. 

OrvaRD CoNSTAirCE^ 

No. II. 

SUgneues, Sept. 19, 180?. Received of Mr Orvand Constance, five 
dollars in full of all accounts. 

Durance Aolev. 

m. HI 

Seceiplfor an endorsement m a Note. 

Sitgrieva.Sept. J9, 1802. Received of Mr. Simpson Easily, (by the 
hand oi Titos Trusty) sixteen dollars twenty five cents, which is endorsed 
on his note of June 3, 1802. 

Pbtea Cheerful, 

No.ir. 

A Meceiptfor money received an account. 

Si^ineves^ &pt. 19» teos. Received of Mr. Grand Landike, fifly dol> 
ars onaccoont^ 

Eldro Slacklev. 



No. r. 



Seedptfar inierejt due on a Bond. 



Received thi s '^ ^ d ay o f "nl^^^i Mr. A. B. the smn.of five pounds in 
full of one year's interest of £100 due to me on the m I day of^^^^^^lasi 
on bond firwn the said A. B. I say received. By me C. D.<? ^vi/m^Vn^ 

^^ OBSERVATIONS. 

1« Tliere is a distinction between receipts given in fiHl if fff accomtf, 
and olileys in ihU of all demands. The former cut off ^cconnw only ; the 
l^ter cut off not only all accounts, but all obligations and right of action. 

£. When any two persons make a settlement and pass receipts (No. J. 
aad II.) e>ich refceipt must spcciiy a particular sum received, less or more 
It is not 'necessary that the sum specified in the receipt, be the exact snm 
received. 




«M rORMS OF ORDERS. 

M. OF ORDERS. 
No. I. 

Mr, Stephen Burgess^ 

Sir, 
For value received, pay to A. B. Ten Dollars, and place the aanife to 
my accoa it. Samuel Skinner. 

Archdale, Sept. Q, 1802. 

No. 11. 

Sir, Bostm,SepL 9, 1602. 

For value received, pay G. R. eighty six cents, and this with his receipt 
shall he your discharge from me. 

Nicholas Reubens. 
7^0 Mr, James RoboUom, ' '} 

. j 5. OF DEEDS,^<^^V 

A Warrantee Deed. 

Know all men by these presents, That I, Peter Careful, of Leomin- 
ster, in the County of Worcester, and Commonwealth of Massachusetts, 
fcentleman, for and in consideration of one hundred and My dollars, and 
forty ^ve cents, paid to me by Samuel Pendleton of Ashby, in the County 
of Middlesex, and Commonwealth of Massachusetts, yeoman, the receipt 
wliereof 1 do hereby acknowledge, do hereby give, grant, sell and convey 
to the said Samuel Pendleton, his heirs and assigns, a certain tract and par- 
cel of land, bounde'd as follows, viz. 

[Here insert the bounds, together with all the privileges and appurtenances 
ihcminto helongingS\ 

To have and to hold the same unto* the said Samuel Pendleton, his heirs r 
and assigns to his and their use and behoof forever. And f ^ covenant 
with the said Samuel Pendleton, his heir* aqd assigns, thal^I^^am lawfully 
seized in see of the premises, that they are free of all incumbrances, aftd 
that [ will warrant and will defend the same to the said Samuel Pendleton, 
his heirs and assigns forever, against the lawful claims and demands of all, 

persons. /y^ f.^^ 

In witness whereof, I hereunto set my hand and seafthis-V^ay of-^'*^^^ 

in the year of our Lord one thousand eight hundred and two. n 

Signed, scaled and delivered > Peter Cj^refuLj ^ft^ 

No. //^ ju fe^'f^x 

"" Huilclaim Deed. 

Know ai^ men by these presents, That I, A. B. of, &c. in considera- 
tion of t^ sim oi-^-^o be paid by C. D. of &c. the receipt whereof I do 
hereby acknowledge, have remissed, released, and forever quitclaimed, and 
do by these presents remit, release j and forever quitclaim unto the said 
C. D. hia heirs and assigns forever (Here insert the premises,) To have 
pnd to hold the same, together with all the privileges and appurtenances 
ih^reunto belonging, ^toj^lm tlui said C. D. his heirs and assigns forever. 
'^In witness, <J*c, Qf \j ^U'i ^'^ 
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No. HI. A Mortgage Deed- 

Know all men by these presents, That I Simpson Easley, o f Vf^^ ^' 

Pafe] 




hereby acknowledge, do harebyr- give, grant, sell and convey unto the said 
!Elvin Fairface, his heirs and assigns, a certain tract and parcel of laud, 
bounded as follows, Viz. {Here insert^e^Founds, together with all the 
privileges and appurtenances thereunto belonging.) To have and, to holtl 
the afore granted premises to the said Elvin Fairface, his heirs and assigns. 
to his and their use and behoof forever. And I do covenant with the said 
Elvin Fair&ce, his heirs and assigns. That 1 am lawfully seized in fee of 
the afore granted premises. That they are free of all incumbrances : 
That I have good tight to sell and convey the same to the said Elvin Fair- 
>face. And that I will warrant and defend the same premises to the saiil 
Elvin, his heirs and assigns forever, against the lawful claims and demands 
of all persons. Provided nevertheless ^ That if I the said Simpson Easley, 
iny heirs. Executors, *or administrators shall well and truly pay to liio 
said Elvin Fairface, his heirs, executors, administrators or assigns, tlio 
full and just sum o f 3 ? . — dollars ^^^ cents on or before tbe-^^-i — day 
o {ptftii, which will be in the year of our Lord eighteen hundred and ^^ 
with lawful interest for the same until paid, then this deed, as also a cer- 
tain bond [or note, as the case rhay be] bearing even date with these [>rc- 
sents given by me to the said Fairface, conditioned to pay the same sum 
and interest at the time aforesaid, shall be void, otherwise to remain in full 
force and virtue. In witness whereof, I the said Simpson and Abigail my 
wife, in testimony that she relinquishes all her right to dower or alimony 
in and to the above described premises, hereunto set our hands and seals 
this -W— day of«4ted^n the year of our Lord one thousand eight hundred 

•and five. ^ ^"^ y^ / Jl/f 

Signedf sealed and ddiyerpd > • '"T^ p ,/j^ Simpson Easley. Of.^^f"^ 
in presence ofJiO^J^^ (y^ lU^''^ Abigail Easley. Ojf^*^""/ 
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V. X. 



6. OP AN INDENTURE. 

ifnon Indenture to bind mi Apprentice. 

THIS Indenture rninesscth^ Th^t A, B. of, &c. hath put and placed, a::^d 
Dv these presents doth put and bind out his son C. D. and the said C. D. 
doth hereby put, place and bind out himself, as an apprentice to R. P. to 
learn the art, trade, or mystery o f ■ ^^ ■ ^ ' ^'^ ^^he said C. D. after the manner 

of an apprentice,, to dwell with and serve the said R. P. —from the ddv 

of the date hereof, until the— ^^^ — day ofj^^^which will be.lib the year ol' 
our Lord one thousand eight hundred and-^-^ — at which tima»the said ap- 
prentice, if he should be living, will be twenty one years of age : During 
which time or term the said apprentice his said master well and faitlilhlly 
• shall serve; his secrets keep, and his lawful comipspids ev^r^vherej;; and 
at all times readily obey. He shall do no damage to his saicftiBstor, nor 
wilfully sufi'er any to be done by others ; and if any to his\knowlod£re be 
intended, he shall give his master seasonable notice thereoff^ lie sljali not 
waste the croods of his said master nor lend them unlawfullv to anv : at 
cards, dice, or any unlawful game he shall not play ; fornication he sheili 
not commit, nor matrimony contract during the said term ; taverns, ale 
houses, or places of gaming he shall not haunt or frequent: From the eer^ 




ti» FORM OF A WILL. 

vice of his saiJ master lie shall not absent himself; but in all ditngf, and ai.& 
all times be shall carry and behave hiqi^eif as a good and faithful apprentice 
ooght, during the whole time or term aforesaid. 

And the said R. P, on his part doth hereby promise, covenunt and ag^re^ 
to teach and instruct the said apprentice^rcause hio) to be taught and in- 
9tracted in the art, trade or caUioj^ of 4SMNl'^y ^^ ^^^ ^^J ^^ .means 
he can, and also teach ai)d instruct the said apprentice, or caade him to be 
taught and instructed to read and write, and cyphef»\B far ^ the rule of 
Three, if the said apprentice be capable to learn, and shall wbll and feith* 
fully find and proride for the said apprentice, go<^d and sufficient meat, 
drink, cloatbing, lodging and other necessaries fit and convenient for such 
an apprentice, during the te^n aforesaid, and at the expiration thereof, 
shall give unto the said apprentice, two suits of wearipsf a^^rel, one suit-^' 
able for the Lord's da}', and the other for working days* 

In testimony whereof, the said parties have hereunto interchangeably 
set their hands and seals, this said l^ j A^y o £ j^^* ' m the year of oar 
Lqrd one thousand eight h^iMlred fa\^s3kw 'an. jO j j -^^^] 

Signed, sealed and delivMi } - ^ /7< *' , 7 'iWv^ fc>t^ (Seal 
in presence of (^i, - ^^etau^O^MS' cM 

OF A Wlhl^^^^^^ ^^f ^"r • 

The form of a Will rvilh a Devise, of a Real Estate, Lease" 

hold, SCf. 

In the name of God^ Amen^ I, A. B. of, kc. being weak in body, bat of 
sound and perfect mind, and mepaory, {or you nu$y say tkuSf considering the 
uncertainty of this mortal life, agad being of sound, &c.) blessed be Aln^hty 
God for the same, do piake and publish this as n^y last Will and Testament in 
a manner and ibrm following (ths^t is to say^ First, I give ai^ bequeath uhv 
to my beloved wif^, J. B. the sumofl^^^^^I do also give and bequeath nn-c 
to my eldest JBOD O. B. the sum o i^^^^ \ do also give |ttd bequeath un- 
to my two younger sons J. B. and F. B. the sum of j^ ^Ifltptece. I also 
give andliequeath to my daughter in law, S. H. H. single woman, the sum 
of^^a^lVwhich said several legacies or sums of iponey, I will an4 order 
shall be paid to the said respective legatees withiq six months after my de- 
cease. 1 further give and devise to my said eldest son G. B^ his heirs an4 
assies. All that my messuage or tenement, situate, lying and being in &c. 
together with all my other freehold estate whatsoever; to hold to him the 
SHid G. B. his heirs and assigns forever. And I hereby give and bequeath 
to my said younger sons J. B. and F. B. all my leasehold estate of and in all 
those messuages or tenements, with the appurtenances, situate &c. equally 
to be divided between them. And lastly, as to all the rest, residue and ret^ 
mainder of my personal estate, goods ^d chattels, of what kind and nature 
soever, I give and bequeath the same to my said beloved wife J. B. Whom 
I hereby appoint sole executrix of this my last Will and Testam^gt^ and 
hereby revoking all forqiier Will^ by mfi made. {\ /^ 

Jnjjjoitnm whereof I her^w^ set my hand amdseod, thi s ■ ■■* . day cf 
''^3J«!!yin tJie year of our LordjSX^ *. 

5!^ed, sealed) published and declared by iMi above named A. S* (Ssal) 

A. B. to be his ^ast Will and Testament in'the presence of tiSy /> 
who have hereunto subscribed oi^r n^mes a$ witnesses, ' 
presence /it' the tf^sta^r, 

a 



^U^i^ 



is u^^^ 



J' 




/i, O-U^^Ka 




C^tSf(X^ffVL^ C/ t- ^^^^^^^/ K^^%^fU^ 






LV^vt^/tt> V>/ ^ (S:-^-^^^. 
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VtLGAR FRACTIONS. 



■ • 



V ULGAR FRACTIOr^ are parts of an unit, or inte- 
ger; and are represfented by two numbers, placed one above 
the other, with a line drawn between them. 

The number above the line is called the nwneraXar^ and that below the 
line the dtnwiinator. 

« 

The denominator shews how many parts an integer is divided into, 
and the namerator shews how manj of those parts are meant bj the frac- 
tion. 

Fractions are either proper, improper, compound, or mixed. 

A proper fraction is when the numerator is less than the denomina- 
tor ; as^,^, H,&c. 

An improper fraction is when the^ numerator is greater than the de- 
nominator ; as |, |, ||., kc. 

A compound fraction is the fraction of a fraction, coupled by tl^wppd 
of; as fof f, &c. 

• A mixed number or fraction i^ colpposed of a whole number and a 
^ •'fraction ; as 7 }, 28 4, &c. 

Reduction of Vulgar Fractions 

1, To reduce a given fraction to itn lowest terms 

RULE. 

Divide both the numsratoi* and the denominator bj some one number 
that win divide them both without a remainder * mvide the quotients 
in Uie same manner, and so on till no number greater than 1 will divide 
.them both, and the last quotients express the fraction in its lowest terms. 
J. Reduce Iff to itr loi^est terms. 

4) 3) f 

Thus, 8 f|*==^*«^^^* t^ Answer. 

2. Reduce ^f| to its lowest temig. ^ns. §• 

3. Reduce ^V^'^ J*^*^^^^ terras? Ans. {•. - 
^. Reduce Jfjf to its lowest terms. Ait. i^ 
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Or ;— FtVwi a common measure ^ thus, 
Divide the denomiDator bj the namerator, and that divisor by the re - 
mainder, continuing so to do till nothing remains ; the last divisor is 
the common measure ; then divide both terms of the fraction by the com- 
mon measure, * and the quotients will express the fraction required. 

.1. Reduce |^f to its lowest terms, 
loco) 1224(1 

1080 



144)10C0(7 
1008 



Common Measure. 72)144(2 #. 

144 
Then 72)|||J(i4 the Answer, 

2. Reduce ^^j to its lowest terms. Ans, -J^V- 

//. Ta reduce a mixed number to an improper fraction, 

RULE. 
Multiply the whole number by the denominator of the fraction, and 
to the product add the numerator for a new numerator, and place it over 
the denominator. 

1. Reduce I27y\ to an improper fraction. 

127 
J- Here we multiply the whole num- 

ber, 127 by 17 the denominator of the 

gnq fraction, adding in the numerator 4 ■ 

,<^^' the sum 2163 is the numerator to the ' 

Numerator, ' 4 !"'''*'^'°M°'''^!'!'« f • ** 1' ■^'' denomina- 
tor, so that ^j^' is the improper Irac 

2. Reduce 653 f*^ to an improper fniction. Ans. *^iV®. 

///. To reduce an improper fraction to its proper terms, or ndxed 

niimher. 
RULE. 
Divide the numerator by tiie denominator, the quotient will be the 
whole numb€try and the remainder, if any, will be the numerator to the 
given denominator. 

EXAMPLES. 

1. Reduce y to a mixed number. 

6)15(2|^ri?. 

2. Reduce ^^^ to its proper terms. Ans. 27f. 1 

3. Reduce 21..63 to a mixed number- Ans. 127^^. 

4. Reduce *'iV* to amixed number. Ans. 653y%. 

— "^'™~^— "■" ■~—~-™^^»»-» " 11 ' I ' 11 — ^~^. I nu ll 1 II ■ P I — »— i»»»1^M»— ».^»»^— I .1— ^^^ ■ I 

* If the common measure happ<?ns to he 1, the frartjaii is already in its lowest 
terms. 



J 



Appendix VULGAR FRACTIONS. 219 

IV. To find the least common multiple of two or more numbers. 

RULE 

Divide by aqy number that will divide two, or more, of the given 
numbers without a remainder, and set the quotients, together with the 
undivided numbers, in a line underneath. 

Divide these quotients and undivided numbers as before, and so on, 
till there are no two numbers that can be divided ; then the continued 
product of the divisors and the last quotients together will be the least 
coiQmon n^ultiple required. 

EXAMPLES. 

1. What is the least common multiple of 9, 8, 15 and 16? 

8) 9 8 13 16 

* 3) 9 i~~T5 2~ 

. '3 1 5 T~ . , 

Then 8x3x3x5x 2=720 Ans, 

2. What is tlie least number that 3, 5, 0, and JO will measure ? 

Ans. 120. 

3. What is the least number that can be divided by the nine digits 
without a remaindei ?^ Ans. 2520". 

V. To reduce a compound fraction tp a single one. 

RULE. 

Multiply all the numerators together for a new numerator, and all the 
denominators for a new denominator, then reduce the new fraction to its 
lowest term by Case I. 

EXAMPLES. 

1. Reduce | of | of ^^ to a single fraction. 
3X5X9 



:i|£s=c:JL Answer. 



4X6X10 

2. Reduce | of | of if to a single fraction. Ans. f |f .- 

3. Reduce j\ of ] J of y\ of 20 * to a simple (or improper) fraction. 

VL To reduce fractions of different denominations to equivalent fractions 

having a common denominator. 

RULE. 

Multiply each numerator into all the denominators, except its own, for 
a new numerator, and aU the denominators into each other, continually, 
for a common denominator. 



* Any whole number may be reduced to an improper fraction, by placing 1 un- 
der it for a denominator, which must be done in this case, thus ?J. 



ttO VUJLGAR FRACTIONS. ArrE3:i>i^. 

EXAMPLES. 

1. Reduce j^, f and {• to equivalent fractioos, having a common denami- 
nator. 

1 X5x8ss40 the new namerator for j. 
2X4X8=64 for I 

5x4x5=100 forf 

4 X 5 X 8= 1 CO the common denominator^ 
Hence the new equivalent fractions are ^» ^V ^^^ Hi ^^^^ answer. 

2. Reduce ^, f off, 7|, and ^ to a common denominator. 

•^«*. iWr* HH^ VViV* tVft- 

3. Reduce |^, | of 2^, j7^, and f to a common denominator. 

Jins. VWft, H««» AWir. an<i AWir- 

yU. To reduce a fraction of one denomincUion to the fraction of another ^ btf$ 

greater, retaining the $ame imlue. 

RULE. 
Reduce the given fraction to a compound one by comparing it witl^ aH 
the denominations between it and that denomination you would reduce it 
to ; then reduce that compound fraction to a simple one, bj Case V. 

EXAMPLES. 

1. Reduce ^ ofsa penny to the fraction of a pound. 

By comparing it, the compound fraction will be { of j^ of ^^. Then 

7X IX 1 

■ sssj-^j of a pounds the Answer, 

8X12X20 

2. Reduce ^ of a pound Avoirdupois to the fraction of 1 cwt. ^ 

Ans, j^ Cwt, 
9. Reduce ^ of a Pennyweight to the fraction of a pound Troy. 

Ans, -^^-g lb, 
4« Reduce f of a penny to the fraction of a Guinea. 

Ans. s/fj Guinea, 

PJU* To reduce the fraction of one denomination to the fraction of another 

bxU lessy retaining the same value, 

RULE. 
Reduce the ^ven fraction to a compound one, as in the preceding case, 
only observing to invert the part.s contained in the integer ; . then reduce 
this compound fraction to a simple one, and that to its lowest terms. ' 

EXAMPLES. 

1. Reduce ygj^ of a pound to the fraction of a penoy. 

Thus ^^ fi(*f of y. ThcnL^^l=^^^=f rf. 

2. Reduce xir^ of a pound to the fraction of a f<irthing. Anx, |f« 

3. Reduce y^y of a Ife Troy to the fraction of a pwt. Aw, ^pw^ 

4. Reduce 4 * of a guinea to the fraction of a pound. Am, f£. 

* Compared thus 4 of ^ of ^»y. 
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IX.\ToJind the value sf a fraction in Uuknofanfatti of the integer. , 

RULE. 
Multiply the numerator by the parts in the next inferior denomination, 
and divide the product by the denominator ; and if any thing remaiUi mul*> 
tiplv it by the next inferior denomination and divide as before, and so on« ' 
as &r as necessary ; the several quotients will be the answer. 

EXAMPLES. 

]. What is the value of f of a pound ? 

2 Multiply the numerator of the 

20 fraction (2) by 20, the number of 

3\40 shillings m a pound ; the product. 



-2 1 (40) divided by 3, the denominator, 

^* j2 gi^^9 1^» ^c number of shilling?, 

— — and 1 remaining, being multiplied by 

^)^^ 1 2 the number of pence in a shilling, 

4d. and the product, ( 1 2) divided as be- 

Ans, 13s, 4df. fore by 3, gives 4, the -number of 

pence, and no remainder. Hence 
the answer, 13i. 4d. 

2. Wl^at is the value of | of a pound Troy ? Ans. 7 oz. 4 pw^ 

3. What is the value of | of a pound Avoirdupois ? 

Ans. 12 02. 12f dr. 

4. Reduce | of a mile to its proper quantity. Ans. 6 fur. 16 pole^. 

X* To reduce any given quantity to the fraction of a greater denomination of 

the same kind. 

RtJt£. 

Reduce the given quantity to the lowest denomination mentioned for a 
numerator ; then reduce the integral part to the same denomination for a 
denominator, which placed under the numerator before found will express 
the fraction required. 

EXAMPLES. 

1. Reduce \Qs. Zd. to die fraction of a pound. 

1£; Integral part. 16«. 8 J. 

20 12 



20 200 Numerator. 

12 



240 Denominator. Ans. ? JJ=f£. 

2. Reduce 6 furlongs and 16 poles to the fraction of a milo. 

Ans. -} (fa mile. 

3. Reduce 12 oz. 12J dr. to the fraction of a pound Avoirdnpois. 

Jins. i (/ a poun^ 



